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Prof. Dr. Ahmet Omer KOCAK - Turkish Entomologist/Lepidopterist (1947-2020) 
Prof. Dr. Ahmet Omer KOCAK was supervisor of my phD and Ms Sci. Former 


member of Faculty of Sciences Department of Biology-Gazi University/TURKEY 
passed away on 18.11.2020. Rest in peace... 


Prof.Dr.Suat KIYAK 
Editor-in-Chief 
Prof.Dr. Ahmet Omer KOCAK was born on 1947 in Bayburt/Turkey. He has led a 
successful career throughout in life as a entomologist after his graduation from 
the University of Ankara Faculty od Science. He did his PhD in Zoology/Biology on 
the subject Lepidoptera at Ankara University. Then, he worked head of 
department as Assoc Prof Dr and Prof Dr at the Department of Biology in the Gazi 
University Faculty of Science between 1982 and 2000. He was promoted to 
professorship and worked as a professor at the Department of Biology of the Gazi 
University Faculty of Science (1986). Then, he worked as Prof.Dr. at the 
Department of Biology in the YUzUncttyil University Faculty of Science (Van/ 
Turkey) between 2000 and 2014. He served as head of the biology department 
(2004-2007) and also served as dean of the Faculty of Science in Yuztnctyil 
University between the periods 2007-2010. Before his demise on November 18, 
2020, he worked as Professor emeritus at the Faculty of Sciences Yuzinctiyil Univ. 
of Van (2014-2019). 


Between 1966 and 2006, he worked in several countries in scientific missions for 


the entomological expedition. He was an author and co-author 795 scientific 
papers/publications between the periods 1975-2019. 

Prof. Dr. Ahmet Omer Kocak, (Professor of Zoology, Dr. Sci.) founder and owner of 
the “Centre for Entomological Studies, Ankara (CESA)”, Editor of the international 


serials Priamus, Priamus, Supplement Miscellaneous Papers, Memoirs. 
Cesa NewsIconographia Insectorum (Series A-D). 








Numerous expeditions have been organized and realized by the Cesa. The scientific 
materials (approx. 230,000 specimens) are preserved in the collections of Cesa. 


(http: //www.members.tripod.com/entcesa/Intent.pdf). 
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Scientific Activities and Research Interest of Prof. Dr. A.O.KOCAK Ecology, fauna, 
distribution, zoogeography, check-list, taxonomy, nomenclature and morphology of 
Insecta (esp. Lepidoptera, Orthoptera, Homoptera, Neuroptera) of the Old World 
(especially the countries in Europe, Middle East, Central Asia, South East Asia, 
Philippines, East Africa (Ethiopia) and South Africa. See also Palaearctic Re- 

gion; Nearctic Region; Afrotropical Region; Neotropical Region; Orientalic Re- 

gion; Australic Region 

Scientific Responsibilities of Prof. Dr. AAO. KOCAK:Editor of the Serials of CESA. 
Curator of the collections of CESA. 


Private Expeditions in Turkey and Abroad of Prof.Dr. A.O.KOCAK: 
Numerous expeditions in Turkey between the years of 1966 and 2010. 


In abroad: Balkan states (Macedonia, Serbia, Bosna-Herzegowina, Croatia, 
Slovenia, Bulgaria) between the years of 1978 and 1990; Austria, Germany, Italy, 
Switzerland and France between 1978 and 1979; Pakistan in 1987; Northern 
Cyprus in 1989; North Iran and Turkmenistan, Macedonia in 1994; Ethiopia in 
1996 (two times); The Philippines in 1996, Kazachstan and Kyrgyzistan in 1999 and 
2000; South Africa (Soutpansberg) in 2003 and 2004 (four times); Uighur A.R. 
(China); Thailand (Chiang Mai) in 2005 and 2006 (three times). 
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Dogu Anadolu bolgesinde (Tiirkiye) Lygaeus equestris'in ekstrem 


fenolojik kaydi ve diger bazi ekolojik parametreleri hakkinda 


Suat KIYAK 


Gazi Universtiy, Faculty of Sciences, Department of Biology, 06500 Teknikokullar, 
Ankara, TURKEY 
E-mail: skiyak@gazi.edu.tr ORCID iD: 0000-000 1-8167-8283 


OZET: Bu calismada, Dogu Anadolu Bélgesinden Lygaeus equestris (L.,1758) turtintin kis 
mevsiminde gézlenen aktif ugcus kaydi verilmistir. Arastirma Elazig ili sinirlarinda yer alan 
Hazar G6lU kiyisinda 2019 yilinda Arabk ayinin 19’unda gerceklestirilmis ve Lygaeus equestris 
(L.,1758) 6rnegi gézlenmistir. 

Calismada yilik ucus zamanlari cizelge haline getirilmis, ayrica tirtin; Turkiye dagilisi, tercih 
ettigi rakim araligi, habitat ve konukcu bitkileri de verilmistir. 


ANAHTAR KELIMELER: Lygaeus equestris (L.,1758), Lygaeidae, Heteroptera, fenoloji, 
ekoloji, Turkiye 


About on the extreme phenological record and some other ecological 
parameters of Lygaeus equestris (L.,17758) (Het., Lygaeidae) in 
the eastern anatolia region of Turkey 


ABSTRACT: In this study, active flight record of Lygaeus equestris (L.,1758) species from 
Eastern Anatolia Region observed in winter is given. The research was carried out in 19 
December 2019 on the shore of the Hazar Lake, located on the borders of the Elazig province, 
and an example of Lygaeus equestris (L.,1758) was observed. 

In the study, flight times were tabulated. In addition, distributions, localities, altitudes, habitat 
information and host plants in Turkey are given. 


KEY WORDS: Lygaeus equestris (L.,1758), Lygaeidae, Heteroptera, phenology, ecology, Turkey 
To cite this article: Kiyak, S., 2021, Dogu Anadolu bélgesinde (Turkiye) Lygaeus equestris'in ekstrem fenolojik 


kaydi ve diger bazi ekolojik parametreleri hakkinda. J.Het.Turk., 3 (1): 1-10 
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Giris 


Asagida bazilari 6zetlenmis arastirmalarda 
L. equestris (L.)’in yilhk jenerasyonlari, 
aktif ucus peryotlar1 ve hibernasyona 
giris/cikigs gézlemleri ile ilgili sonuclar ele 
alinmistir. 


Buna gére bu ttrtn 6rnekleri agustos 
ayinin sonuna dogru ergin evrede kislayacagi 
kislaklara dogru pre-hibernasyon ucusu 
gerceklestirerek géc ederler. [Ikbahar mev- 
siminde ise post-hibernasyon ucuslarim 
gerceklestirerek kislak alanlarindan c¢ikar. 
“Lygaeus equestris (L.,1758), hibernasyon 
alanlarina gidis-déntis g6¢ ucuslari 
gerceklestirmektedir” (Solbreck, 1971). 


L. equestris (L.)’in diyapoza girmek tzere 
sonbaharda kislaklara gécUntin, sonbaharda 
sicakhk, besin ve diger ekolojik faktérlerin 
etkisi ile basladigi bilinmektedir. 


Bu turtn fenolojisi, ilkbahar ve sonbahar 
gocleri, poptlasyon dinami§i ile ilgili bazi 
calismalara literattir arastirmalarinda 
rastlanmaktadir (Dingle and Drake, 2007; 
Hack and Rubenstein, 2001; Solbreck, 
1976; Solbreck & Sillén-Tullberg, 1990; 
Dingle, 1982; Zobar, Kivan, 2005). Palearktik 
bélgede dzellikle Lygaeus equestris 
(L.,1758)in kislaklara gd¢ davranisi, 
poptilasyon dinamigi ve fenolojisi ile ilgili 
calismalardan bazilari1 gézden gecirilmis 
(Solbreck, 1971,1972, 1976, Solbreck ve 
Kugelberg, 1972,SolbreckveSillen-Tullberg, 
1981,1990) Ulkemizde turin fenolojisine 
dair literattire rastlanmamistir. 


Solbreck (1985); “L. equestris (L.)’in Isvec¢' 
teki kirectasi c¢ikintilarinda, birkac¢ 
metrekarelik alanda bulunan Asclepias 
sp. bitkisi iceren habitat adalarina géc 
ederek kisladiklari”’ndan bahsetmektedir. 


Solbreck (1976) yayinladigi bir diger 
makalede, “L. equestris (L.)'in diyapoz 
giris/cikis sirasinda gerceklestirdigi géc 
ucuslarin1 modellemeye, tarif etmeye ve 
hava kosullariyla ve bécegin davranissal 
adaptasyonlantyla iliskilendirme” ye calismak- 
tadir. 

Solbreck ve Kugelberg (1972)’e gére; ‘gd’ 


L.equestris (L.)’in sonbaharda diyapoza 
girig ve ilkbaharda diyapozdan ocikis 


ucuslari olarak gerceklesmekte olup, 
genellikle gida sikintis: ile iliskili g6rtin- 
mektedir. 


“Prehibernasyon 6ncesi ve sonrasi gécler- 
de binlerce L.equestris (L.) 6rnegi belirli 
bir giinde birka¢ saat icinde kislak alani- 
na ulasabilir veya kislaktan ayrilabilir. 
Hava sartlari, hem ontogenetik gelisimi 
hem de ucus davranisini etkileyerek, gé¢ 
ucuslarinin zamanlamasini da guclti bir 
sekilde etkiler” (Solbreck 1972). 


Hack ve Rubenstein (2001) bu géclerin 
besin-iklim-diyapoza bagli iliskisi hak- 
kinda 6zetle sunlari ifade etmislerdir: 
“L. equestris (L.)’in yaz mevsiminde bu- 
lunduklari beslenme ve treme alanlarin- 
dan birkac¢ kilometre uzakliktaki daha iyi 
korunan alanlara mevsimsel hareketler 
yaptiklarini, gé¢ ettikleri korunakli bélge- 
lerde (kislak) “diapause”’a girdiklerini, 
beslenme déneminde depoladiklan yag 
sayesinde kisin hayatta kalip ilkbaharda 
diyapozdan ogiktiklarini bildirmislerdir. 
Kislaklara cekilen bireyler belirli bélgeler- 
de gruplar/topluluklar haline bulunabi- 
lirler. Diger gdcmen ttirlerde oldugu gibi 
gdc; bu turtin de, zengin, ancak mevsim- 
sel olarak degisken habitatlardan farkh 
mevsimlerde faydalanmasina izin ver- 
mektedir. Bircok birey cok 6zel beslenme 
ve yetisme sartlarina gereksinim duydu- 
Sundan; sicaklik, nem ve isik seviyelerin- 
deki kucuk mevsimsel degisiklikler oldu- 
Sunda bile, bireylerin yerel kogullarin 
iyilesmesini bekleyebilecegi alanlara (yani 
diyapoz alanlan/kislak) gd¢ _ etmelerini 
tetiklemek icin yeterli olabilir”. 


Holopalearktik bir tur olan Lygaeus 
equestris (L.,1758) ‘in (Péricart, 1999, 
2001) Onder ve ark. (2006)’na gére Tur- 
kiye’de cok genis bir yayilisi vardir. 


Turtn konukeu bitkileri oldukca fazla 
olup, bazi kiilttir bitkilerinde poptlasyon 
yosunluguna bagli olarak 6nemli zarar 
olusturdugu da literattr kayitlarinda ve- 
rilmistir. Zobar ve Kivan (2005)’1n litera- 
ture dayali olarak bildirdigine gére: “. 

genis bir konukcu listesine sahip olmasi- 
na ragmen ekonomik 6nemde zararli bir 
tur olarak  bilinmemektedir. Ancak, 
197011 yillarda 6ézellikle tibbi bitkilerden 
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Artemisia maritima, A. absintium, Digitalis 
amandiana, D. chinensis, Pyrthrum 
cinerariaefolium, Lysimachia vulgaris, 
Echinops sphaerocephalus, Rheum capsicum, 
Centaurea sibirica turlerinde zarar mey- 
dana getirdigi kaydedilmistir. Macaris- 
tan’da 2001 yilnda ayciceklerinde 
L. equestris’ in beslenmesi sonucu lino- 
leik asit oraninda % 2.5’lik bir artigsa ne- 
den olarak zarar meydana getirdigi bildi- 
rilmektedir. Yurdumuzda da Sanliur- 
fa’da antep fistiklarinda zararl: turler 
arasinda L. equestris kaydedilmistir”. 


Bu bilgiler isiginda turtin, iklim sartlari- 
na ve ayni zamanda besinin varlsgi/ 
kithgina bagli olarak pre-hibernasyon/ 
post-hibernasyon géc ucuslarina gectigi 
ve diyapoz ile olumsuz sartlar atlattigi 
gértlmektedir. Dolayisi ile sicaklik, yagis 
ve besin gibi faktérler tUrtin fenolojisine 
etki eden ana faktoérler olarak gértilmek- 
tedir. 


MATERYAL ve METOT 


Bu calisma dogu anadolu bélgesinde yer 
alan Elazig il sinirlari igerisinde yer alan 
Hazar gdluntin kiy1 bé6dlgesinde 
19.12.2019 tarihinde gézlenen ve topla- 
nan 6rnege dayal olarak yapilmistir 
(Harita 1) 


0 155 310 


0 
Kilometers 


incelenen materyal: Sivrice-Hazar g6- 
lu / Elazig, 38.458169 K, 39.369464 D, 
19.12.2019, 1220 m, 1 6rnek. 


2019 yi aralik ayinda yapilan arazi ¢a- 
lismasi sirasinda ucusu g6ézlenen ve top- 
lanan Lygaeid é6rnegi (Sekil 1) etil asetat- 
lh é6ldtrme kavanozunda 6éldtirtilerek b6- 
cek zarfi igerisinde laboratuara getiril- 
mistir. Stereo binokiiler mikroskop altin- 
da tur teshisi Stichel (1957-1962)’e gére 
yapiumistir. Teshis islemi tamamlanan 
érnek standart mtize materyali tipinde 
etiketlenerek muhafaza altina alinmistir. 
Ture ait 6rnegin Lygaeus equestris (L., 
1758) oldugu belirlenmistir. 


Bu calismada ttre ait 6rneklerin topla- 
ma tarihleriyle ilgili kayitlar literattirden 
suzulmtis ve 2019 yilinda aralik ayinda- 
ki alan gezisinde gézlenen ve toplanan 
Lygaeus equestris (L., 1758) 6rneginin 
kaydi da dahil edilerek, turin Ulkemizdeki 
fenolojik durumu ve aktif ucus peryotla- 
rl cizelge haline getirilerek verilmistir 
(Tablo 1). Bu gizelgede her bir ay 4 haf- 
taya ayrilmis, ture ait kayitlarin toplan- 
digi tarihe karsilk gelen hafta isaretle- 
nerek Lygaeus equestris (L.,1758) turt- 
nun Turkiye’deki aktif ugus zamanlani, 





Harita 1. Elazig, Sivrice: Hazar g6lti giineyinde Lygaeus equestris (L.,1758)’in toplandigi lokalite 
(kirmizi/beyaz ok ile isaret edilen nokta). (Uydu_haritasi: Google map) 
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Sekil 1. 

















Sekil 2. Elazig, Sivrice: Hazar gélti gtineyi. Lygaeus equestris (L.,1758)’in gézlendigi ve toplandigi 
lokalite. (Foto: S. Kryak) 


(6vZ€-289% NSSI9) 1707 AEN ‘(Te “NL eH 


Journal of the Heteroptera of Turkey 5 


dolayisi ile fenolojisi ortaya konulmaya 
calisilmistir. 


Bu makalede Lygaeus equestris (L.)’in, 
Turkiye’deki yayilisi, tercih ettigi habitat 
bilgileri, konukeu bitkileri, vertikal dagul1- 
si, fenolojisi gibi bilgiler asagida siralanan 
literatur kayitlarina dayal: olarak veril- 
mistir: Hoberlandt, 1955; Altinayar,1981; 
Aysev,1974; Lodos ve ark., 1978, 1982; 
Yigit ve Uygun, 1982; Kiyak 1990; Kiyak 
ve Caglar,1991; Caglar,1992; Kuiyak, 
1993; Kaya ve Hincal,1991; Lodos ve 
Ark., 1999; Onder ve ark., 2006; Ozsarac 
ve Kiyak, 2001; Kiyak ve Ark., 2004; Zo- 
bar ve Kivan, 2005. 


3. ARASTIRMA BULGULARI 


L. equestris (L., 1758)’in Ulkemizdeki da- 
gilisi, konukeu bitkileri, toplama lokalite- 
lerine ait rakim bilgisi ve fenolojisine ait 
veriler asagida yer almaktaduir: 


a)Tiiriin Tiirkiye Dagilisi: 


Literattirlere dayalt olarak ttirtin bilinen il 
ve lokalite bazinda dagilis kayitlari: Ada- 
na (Feke, Gavur daglari, Burtcek, Toros 
daglari, Misis, Pozanti, Saimbeyli, Tufan- 
beyli-Gezbeli), Afyon (Dinar, Kocatepe, 
Basmakci yaylasi), Agri (Agri dag), Aksa- 
ray (Ihlara Valley), Antalya (Akseki, Alan- 
ya, Merkez-Sakhkent, Elmali, Kas- 
Sinekcibeli, Kumluca-Olimpus, Manav- 
gat, Serik), Ankara (Ayas, Baglum, Bey- 
pazari, Cubuk, Elmadagi, Kalecik, Kuizil- 
cahamam-Soguksu milli parki, Nallihan, 
Polatli, Sereflikochisar, Beynam, Gélbasi- 
Mogan goélti), Aydin(Nazilli, Cine, Kocarlh, 
Soke, Samsun dagi, Germencik), Balike- 
sir (Susurluk, Bandirma),  Bartin 
(Merkez), Bilecik(Gélpazari, Sd6gut), Bolu 
(Mengen), Burdur, Bursa (Keles), Canak- 
kale (Can, G6kceada), Cankir (Merkez, 
Cerkes, Eskipazar, Yaprakh), Corum 
(Alaca, Merkez, Iskilip, Lacin, Osmancik), 
Denizli(Tavas Vakif kéyti ve Karahisar 
k6yt), Diyarbakir (Ergani, Karacada§g), 
Edirne, Elazig(Hazar g6li) Erzurum 
(Hinis), Erzincan (Tercan), Edirne, Eski- 
sehir (Mihaliccik, Saricakaya), Gaziantep 
(Merkez, Islahiye, Yavuzeli, Akbez), Hatay 
(Hassa, Altinézu, Merkez, Kirikhan, Sa- 
mandag, Yayladagi), Isparta (Génen, Ke- 


ciborlu, Egirdir), icel (Camliyayla, Erdem- 
li, Guilnar, Mut, Tarsus), Igdir (Aralik), 
istanbul (Buyikada Belgrad ormani, Polu 
ciftlizi), Izmir (Cesme, Dikili, Narlidere, 
Bornova, Odemis-Bozdag, Karabel, Mene- 
men, Ilica, Selcuk, Gimtissu, Yamanlar 
dagi, Bayindir), Kahramanmaras (Ahir 
Dagi, Andirin, Elbistan, G6ksun, Nurhak 
Dagi, Pazarcik), Karabtik (Merkez, Saf- 
ranbolu), Karaman (Merkez, Ermenek), 
Kars (Zardanes, Sarikamis, Kagizman), 
Kastamonu (Merkez, Tasképrt, Tosya), 
Kayseri (Erciyes Dagi, Hisarcik), Kirsehir 
(Malya), Kirklareli, Konya (Beysehir, Boz- 
kir, Doganhisar, Eregli, Seydisehir, Sul- 
tan daglari), Kilis (Merkez), Ktttahya 
(Tavsanli, Altintas),Malatya(Yesilyurt), 
Manisa (Kirkagac, Kula, Alasehir, Salihli), 
Mugla(Marmaris, Bodrum, Fethiye, Kéy- 
cegiz, Zorlar, Milas, S.yayla), Mus (Asat), 
Nevsehir (Gulsehir), Nigde (Bor, Ulukisla), 
Rize (Camlihemsin, Cat dtzu), Sinop 
(Merkez), Tekirdag, Usak, Yozgat 
(Sarikaya, Sorgun) Zonguldak. 


b)Fenolojisi: 


Ulkemizde Lygaeus equestris (L.)’in feno- 
lojik verileri literattirlerden tespit edilmis 
ve turtin aktif ucus faaliyetinin bu ¢alis- 
maya kadar Mart ortasi-Aralik ay1 bas- 
langic1 araliginda oldugu gdrtlmusttr 
(Tablo 1, Sekil 3). 


Literattir kayitlarindaki en erken fenolojik 
veri 19/03/1975 tarihinde Lodos et al 
(1978) tarafindan izmir-Bornova’dan ve- 
rilmistir. En ge¢ veri ise 06/11/1966 ve 
26/11/1967 tarihinde Aysev (1974) tara- 
findan izmir-Cesme’den verilen kayit ile 
yine Aysev (1974) tarafindan 05/12/1967 
tarihinde Nerium oleander konukcusun- 
dan izmir Karabel’den verilen kayittir. 


Buna g6ére yilik aktif ucus baslangic1 
mart ayinin ikinci yarisi ile baslamakta, 
aralik ayinin ilk haftas: olarak bitmekte- 
dir. Ancak bu kayitlar Izmir menselidir, 
bu ilimiz iliman iklime sahiptir. Dolayisi 
ile 6rnek kaydi verilen bu lokalitede; hem 
sicakhk degerleri acisindan, hem de buna 
bagh olarak besinin ortamdaki varligi a¢i- 
sindan aralik-mart aylari arasinda hiber- 
nasyona girigs ve cikisin gerceklesmesi 
mutumkitn olabilir. 
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Sekil 3. Turkiye’de Lygaeus eguestris(L.) tirintin 
aktif ugusuna dair fenoloji grafigi 








Ocak 


Aralt Subat 





Kasim Mart 


Ekim Nisan 


Eylu Mayis 


Agusto aziran 





Temmuz 





Bu calismamiza konu edilen gézlem yap1- 
lana kadar, kis aylarinda karasal iklimin- 
ve cetin kis sartlarinin hiktim strdugsu 
dogu anadoluda ne ge¢ sonbahar ve ne 
de kis aylarinda bu ttre ait herhangi bir 
kayda rastlanmamistir. [lk defa bu calis- 
ma ile Hazar géliintin gtiney sahil kesi- 
minde 19 aralik 2019 tarihinde saat 
10:15’de havanin acik ve gtnesli, sicaklik 
degerinin 9°C oldugu bir gtinde ttre ait 
oérnek gézlenmis ve kayit altina alinmistir. 


Bu ttrtn bu ¢alisma ile verdigimiz yeni 
ve ekstrem fenolojik kaydinin, 2019' yilin- 
da htiktm stren iklim sartlarindan ve 
sicakligin bagil yiksekliginden kaynak- 
landigi dustintilmektedir. 


c)Habitat: 


Yapilan calismalarda yer alan habitat bil- 
gileri, turtin habitat tercihindeki cesitliligi 
gostermektedir: 


Hayvan gtibresi, Step (otsu step, kserofil 
step, alpin otsu step), toprak tzeri, akar- 
su kenari otsu formasyonu, Quercus sp., 
korulugu, kUlttir alani (sebze, meyve, 
ekinlik alan), orman formasyonu (Pinus 
sp. agaclandirma alani, karisik orman 
formasyonu (Pinus nigra — Populus tremu- 
la, Pinus nigra — Quercus sp. bitki birlikle- 
ri), cali formasyonu (makilik), orman - 
step gecis zonu, kulttr alani-step gecis 


zonu. 


Bu calismada ise tlre ait 6rnek aktif 
ucus sonrasi ahsap bir yap Uzerine kon- 
mus ve buradan toplanmistir. Toplama 
alaninda otsu formasyon, Salix alba ve 
Populus sp., agaclari, tragakantik steb 
hakimdir (Sekil 2). 


d)Konukcu Bitkileri: 


Asagida verilen konukcular, turtn ko- 
nukcu bitkilerinin cesitlilisi géstermekte- 
dir: 


Achillea odorata, Adonis sp., Aethionema 
sp., Anthemis sp., Astragalus sp., Carda- 
ria draba, Centaurea sp., Cirsium sp., 
Chenopodium sp., Convolvulus _ sp., 
Cyctopteris fragilis, Cydonia vulgaris, 
Erodium  sp., Elaeagnus orientalis, 
Euphorbia sp., Gundelia tournefortii, 
Heracleum apiformis, Juniperus sp., Lac- 
tuca_ serriola, Lens culinaris, Malus 
sylvestris ssp. milis, Medicago sativa, 
Melilotus sp., Nerium oleander, Nigella 
sativa, Onopordun sp., Olea europaea, 
Pimpinella anisum, Pinus sp., Pinus nigra, 
Poaceae, Prunus amygdali, Pyrus communis, 
Peganum harmala, Pinus sp., Pyrus 
communis, P. malus, Pistacia vera, 
Paliurus orientalis, Platanus sp., Populus 
sp., Prunus armeniaca, Prunus persica 
P. domestica, Quercus sp., Quercus pubescens, 
Rhus sp., Rosa sp., Rubus sp., Rumex sp., 
Salix sp., Sambucus nigra, Seseli 
hippomarathrum, Sinapis sp., Solanum 
lycopersicum, Spinacia oleracea, Tamarix 
sp., Taraxacum koksaghyz, Triticum, Um- 
belliferae, Verbascum,  Vincetoxicum 
officinale, Vicia sp., Vicia faba, Vitis vinifera, 
Vitex sp. 


d)Vertikal yayilisi: 


Literatur verileri ve arastirmalarimizdan 
yola cikarak, Lygaeus  equestris 
(Linneaus, 1758) turtintin yukarida Tur- 
kiye yayilisi bashgi altinda siralanan lo- 
kalitelerden elde edilen vertikal yayilislari 
ortaya konulmus olup, turtin Ulkemizde 
5m ile 2200m rakimlar araliginda vertikal 
yayilisa sahip oldugu belirlenmistir. Tu- 
ran vertikal yayilisi grafikte (Sekil 4) g6- 
rulmektedir. 
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Sekil 4. Turkiye’de Lygaeus equestris (Linneaus, 1758)’in vertikal yayilis grafigi 


SONUC VE TARTISMA 


Bu calismada, Hazar Gdlt (Elazis)’ntn 
guney ktyisindaki lokalitede aralik ayin- 
da gdédzlenen ve toplanan L. equestris 
(L.)’in pre-hibernasyon d6énemine ait 
ekstrem tarihli ilk fenolojik kaydi ile, bu 
turin Turkiye'deki diger kayitlari, dagili- 
si, fenolojisi ve konukcu bitkileri deger- 
lendirilmistir. 


Bu calismada, Turkiye’nin L equestris 
(L.) ttrtintin kayitlarindan aktif ucus 
bilgileri incelenmis, turin toplama veri- 
leri ile ilgili farkl tarihler bulunmakla 
birlikte ucus peryodu ile ilgili bilgilerinin 
sinirli oldugu da tesbit edilmistir. 


Bu calismadaki aktif ucgus peryoduna 
bakildiginda L. equestris (L.)’in Turki- 
ye’den verilen 6nceki kayitlara gére son- 
bahar géclnde bir gecikmenin s6z konu- 
su oldugu belirlenmistir. Bu durumun 
iklimsel ve besin fakt6ri gibi bazi ekolo- 
jik faktérlerdeki optimal sartlarin 2019 
yilinda sonbahar sonunda da devam et- 
mesinden kaynaklanmis olmalidir. Kisin 
ilk ay1 olan aralik ayinin ortasindan son- 
ra dahi turin hibernasyona hentiz gir- 
meyip aktif ucus geceklestigi de bunu 
gostermektedir. 


Belki bu ucus, gd¢ ile ilgili olmayan 
6nemsiz ucus olarak da degerlendirilebi- 
lir. Yine de bu durumun iklim degisikligi 
ile iliskilendirilebilir. 

1947 yilindan bu yana Turkiye’de yapi- 
lan faunistik ve sistematik arastirmala- 


rin sonuclarindan yola ¢ikilarak bu tt- 
ran aktif ucus peryodu ile ilgili bir tablo 
hazirlanmistir (Tablo 1). Tablodan da 
anlasilacagi tizere L. equestris (L.)’in hi- 
bernasyon sahasi olarak degerlendirilen 
calisma alaninda, aralik ayinin Uctincti 
haftasina rastlayan bir gtnde hentiz 
diyapoza girmedigi gértlmektedir. 


Dingle (1982)’nin Solbreck (1971, 1972, 
1976) Solbreck & Kugelberg (1972) 
Solbreck & Sillen-Tullberg (1981)’e daya- 
narak bildirdigine gdére 6zet olarak; 
“Lygaeus equestris kuzey Avrupa'daki 
diyapoz alanlan ile konukc¢u bitkilerin 
bulundugu alan arasinda ve sadece bir- 
kag ytiz metre géc etmektedir. Bu aras- 
tirmalarda tlrtin gé¢ - "hibernasyon" 
durumu detayli olarak incelenmistir. Kis 
aylarinda, bireyler ugcurumlardaki koru- 
nakh kaya cqikintilarinda, dézellikle tas 
yapilarda diapoz icin kimelenmektedir. 
ilkbaharda mayis ayinda kislak alanlar- 
dan cikip beslenme alanlarindaki konuk- 
cu bitkilerin ¢igek agmaya basladigi cev- 
redeki araziye géc eder. Disiler konukcu 
bitkilere yumurta birakmaya baslar. Yu- 
murtadan cikan yeni nesil yaz boyunca 
olgunlasir ve sonbaharda kis uykusu 
icin hibernasyon sahalarina, diyapoza 
girmek Uzere géc¢ ederler”. 


Solbreck (1976) calismasinda hem kendi 
arastirmalarinin sonuclarina, hem de bu 
turin kislaklara gidis/déntis gécleri ile 
ilgili olarak yaymlanmuis literattirlere 
(Puchkova,1954;Puchkov, 1969; Mari- 
kovskij, 1970;Gaunitz,1937; Solbreck 
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1971; Solbreck ve Kugelberg, 1972) da- 
yali olarak ézetle sunlari belirtmektedir: 
“L. equestris (L.) turintin agustos ayi or- 
talarindan itibaren 4-6 haftalik bir per- 
yotta hibernasyon alanlarina dogru ucus 
ve géc gerceklestirdigini, en yosun olarak 
5 gunluk bir dédnemde géctin buyuk bir 
bélimtintin” gerceklestigini (gunltk 
10.000 ergin birey), glinesli gitinlerin gé¢ 


uzerinde olumlu etkisi oldugunu” belirtir. 
Yine Solbreck (1976): “Hibernasyondan 
cikislarinin Nisan ayi ortasi, mayis ayl 
basi ya da kimi yillarda mayis ortalarinda 
gerceklestigini, ilkbaharda gé¢ eden bi- 
reylerin etrafa dagilarak ciceklerle beslen- 
diklerini, ilkbahar gdcUntin sonbaharda- 
kinden daha kisa stirede gerceklestigini” 
ifade etmektedir. 


Tablo 1. Turkiye’de L. equestris’in fenolojisi ve aylara gére aktif ugus zamanlari cizelgesi* 
*(m:Literatir kaydi, = bu arastirmadaki kayit) 


ae = ae one Tem- | Agus | Eyltl | Ekim | K a - ] Ara- 
muz rr sim hk 





Ulkemizdeki toplama verilerinin haftahk 
duizende aktif ugcus dénemleri olarak isa- 
retlendigi Tablo (1)’da; Mart ayinin 3. haf- 
tasindan Aralik ayinin ilk haftasina kadar 
ture ait bireylerin habitatlarda varlig or- 
taya konulmustur. L. equestris (L.,)’in ni- 
san ay baslangicindan agustos ayinin ilk 
haftas1 sonuna kadar kesintisiz olarak 
varlig1 tesbit edilmis, diger aylarda ise 
tabloda isaretlendigi gibi mevcudiyeti ke- 
sikli olarak isaretlenmistir. 


ilkbahar goctinti kisa strede tamamlayan 
ture ait 6rneklerin beslenme ve Uremeleri 
habitatlarindaki besinin miktar ve dagih- 
mina baglidir. ASustos baslarindan itiba- 
ren tercih edebilecekleri habitatlar ve ko- 
nukeularin ilerleyen aylardaki iklim gart- 
larina bagli olarak azalmasinin gé¢ dav- 


ranisi Uzerinde énemli bir rolU vardir. 


Sonug olarak; aralik 2019'daki gézlem 
sirasinda Hazar Gdlt'ntn kryi bélgesinde 
aktif ucus gerceklestiren L. equestris (L.) 
6rneginin pre-hibernasyon ucusunun, 
hem bu alanda hem de Turkiye’de arali- 
gin 3. Haftasi gerceklesmis olmasi gecik- 
mis bir kayit olarak 6nemlidir. Ve tirtin 
fenolojisine dair ilging bir kayittir. Kis 
mevsiminde hava sicaklginin cok dustik 
oldugu dogu Anadolu'da, Elazig ilinde 
(Tablo 2) kis uykusu gédctintin sonbaha- 
rin baslarinda ve cok daha erken basla- 
masi beklenirken, tUrtin aralik ayinin 3 
haftas1 sonlarinda halen aktif ucus déne- 
minde gézlemlenmesi ve hentiz hibernas- 
yon sahasinda diyapoza girmemesi aci- 
sindan bu kayit 6nem arz etmektedir. 


Tablo 2. Elazig ili igin 1938-2018 yillar1 meteorolojik veriler ortalamasi (Url 1) 


ELAZIG Ocak Subat Mart Nisan 


OlcGm Periyodu ( 1938 - 2018) 


Ortalama Sicaklik (°C) -0.9 0.6 5.5 11.9 17.2 
Ortalama En YUksek Sicaklik (°C) 2.9 5.0 10.8 17.8 23.6 
Ortalama En Dusk Sicaklik (°C) -4.0 -3.1 0.9 6.4 10.9 
Ortalama GUneslenme Siresi (saat) 2.6 3.6 5.0 6.5 8.7 

Ortalama Yagisii Gin Sayist 12.1 11.5 12.4 12.2 10.9 
Aylik Toplam Yagis Miktari 408 423 53.5 633 51.8 


Ortalamasi (mm) 


OlcGm Periyodu ( 1938 - 2018) 
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Thaumastocoris peregrinus Carpintero & 
Dellapé, 2006 (Hemiptera: Heteroptera: 
Thaumastocoridae), commonly known as 
the bronze bug, is a pest of eucalypts 
(Myrtaceae) (Novoselsky & Freidberg, 
2016). In Europe, the invasive Australian 
species has been reported from mainland 
Italy (Laudonia & Sasso, 2012) and the 
Italian islands of Sicily (Carapezza, 2014) 
and Sardinia (di Lascio & Nannini, 2016), 
Portugal (Garcia et al., 2013), Spain 
(Vivas et al., 2015), Albania (van der 
Heyden, 2017), mainland Greece and 
several Greek islands (Petrakis, 2018) 
and Malta (Mifsud & Carapezza, 2020) so 
far. 


The paper by Petrakis (2018) contains a 
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map showing sampling sites with 
eucalypts in mainland Greece and on 
various Greek islands. While T. peregrinus 
was found at various examined sites in 
mainland Greece and on the Greek islands 
of Sifnos, Syros and Tinos (Cyclades), the 
species was not found on Crete. 


Now, the presence of T. peregrinus on 
Crete can be reported: On 16.12.2020, 
Fotis Samaritakis photographed an adult 
specimen of T. peregrinus in a park in the 
village of Kounoupidiana, located in the 
municipality of Chania at the northwestern 
coast of the island (Fig. 1). 


The photograph was uploaded to the 
online database iNaturalist (Samaritakis, 
2020). 
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Figure 1. Specimen of Thaumastocoris peregrinus Carpintero & Dellapé, 2006, Kounoupidiana, 
Crete, Greece, 16.12.2020. (Photo: Fotis Samaritakis). 
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ABSTRACT: In insects, there are many sensilla showing different structural features on the 
mouthparts and antennae. These sensilla act as the sensory organs of insects. Main 
functions of the sensilla in insects are chemoreception, mechanoreception, and 
thermohygrosensory properties. Eurygaster  testudinaria (Geoffroy) (Hemiptera, 
Heteroptera, Scutelleridae) is a widespread species that is a perilous pest for agricultural 
areas. In this study, the sensilla on the mouth parts and antennae of E. testudinaria were 
investigated by using scanning electron microscope technique. In our results we obtained, 
we identifed four types of sensilla such as sensilla basiconica, peg-like sensilla, sensilla 
trichodea, sensilla campaniformia. Each sensilla type were divided into subtypes and 
numbered. We hope to contribute to similar studies in the future with this morphological 
study. 
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INTRODUCTION mating by identification of sex 
Sensilla, which is found in the mouth pheromones, feeding and finding a host 


and antennae parts of insects, plays an alive (Isidoro et al., 2001; Fu et al., 2012; 


important role in vital functions such as C20 and Huang, 2016; Faucheux et al., 
2020). The mouthparts and antenna in 


An Open Access article distributed under the Creative Commons 4.0 (CC BY NC SA) International License. 


IPHTIV YIPISOY 


(6v7E-2897 NSSI9) 1707 AAeW ‘(T)e “4NLIEHT 


Journal of the Heteroptera of Turkey 15 


insects host many different types of 
sensilla that act as chemoreceptors and 
mechanoreceptors (Li et al., 2016). Most 
of these receptors are chemoreceptors 
(Brozek and Chlond, 2010). The 
researchers have classified the sensilla in 
insects into four major groups according 
to the sensory modality: gustatory, 
olfactory, mechanosensory and 
thermohygrosensory (Fernandes et al., 
2008; Nowinskal and Brozek, 2017; Li et 
al., 2018). Some researchers classify 
olfactory sensilla and gustatory sensilla 
under the name of chemoreceptors 
(Brozek and Chlond, 2010). In addition, 
there are also varieties of sensilla such as 
trichoid, basiconic, plate-like, placoid, 
long hair-like and coeloconic when 
looking at external morphology (Slifer 
1970; Altner and °Prillinger 1980; 
Hallberg and Hansson 1999; Shields 
2010; Nowinskal and Brozek, 2017). Be- 
sides, sensilla are divided into 3 major 
groups according to the presence of pores 
each with different functions: aporous, 
uniporous (terminal pores) and 
multiparous (wall pores) (Nowinskal and 
Brozek, 2017). 


In the species belonging to the ordo 
Heteroptera (Hemiptera), the labial 
sensilla tracks the surfaces of the food 
sources such as plant and animals 
(Chapman, 1998; Brozek and Zettel, 
2014; Parveen et al., 2015). The outer 
structure of the sensilla of insects shows 
variation among Hemiptera’ species 
(Brozek and Bourgoin, 2013; Nowinskal 
and Brozek, 2017; Taszakowski et al., 
2019). 


Insects perceive volatile chemicals in the 
air with their antennae (Carey and 
Carlson, 2011). Antennas are the 
primary sensory organs of insects and 
there are many different types of 
sensillas on them. These sensillas act as 
thermohygrorecertors, chemoreceptors 
and mechanoreceptors (Akent’eva, 2008; 
Fu et al., 2012; Brozek and Bourgoin, 
2013; Freitas et al, 2020; Zhang et al., 
2021). In species belonging to the order 
Hemiptera, antenna sensilla are used by 
the insect to recognize plants at a 


distance by olfactory ability 
2013). 


Hemiptera is a very large order that 
includes a wide variety of species. The 
piercing-sucking mouthparts of these 
Hemiptera species are a feature that 
allows them to feed on plant sap 
(Kanturski et al., 2017). Therefore, 
insects belonging to this ordo are 
generally known as plant pests (Hao et 
al., 2016). 


Eurygaster is a holarctic genus of ordo 
Heteroptera (Hemiptera) which has 15 
species (Kaplin and Burlaka, 2019). 
Eurygaster testudinaria (Geoffroy) 
(Heteroptera, Scutelleridae) is a species 
that belongs to this genus and has a wide 
distribution area. They have 
trans-Palaearctic distribution and have 
been recorded in Norway, Ireland, 
Finland, Great Britain, and Turkey in 
Europe, Tunisia and Morocco in Africa, 
Tajikistan, Kyrgyzstan, Kazakhstan, 
Uzbekistan, Japan, and Korea in Asia 
(Syromyatnikov et al., 2017; Kaplin and 
Burlaka, 2019). E. testudinaria has been 
recorded in meadows and on the species 
belonging the Cyperaceae family. 
Besides, it is also known to be a very 
dangerous pest for cereals (Linnavuori, 
2008; Syromyatnikov et al., 2017). 


The aim of this study is to divulge the 
morphological features of the sensilla of 
the mouth and the antenna parts 
according to their cuticular structures 
and to make the classification of them in 
E. testudinaria, an agricultural pest. 


(Brozek, 


MATERIAL AND METHODS 


The adult individuals of Eurygaster 
testudinaria were taken from field survey 
in Ayas and Haymana in Ankara province 
in July, 2018 and carried to the 
laboratory in 2,5 L plastic bottles. The 
external structures of specimens were 
cleaned. The cleaned specimens were 
attached to SEM stubs after they were 
dried in air. Subsequently, the SEM 
stubs with specimens were coated with 
gold and observed in SEM (JEOL JSM 
6060 LV). The micrographs were taken at 
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10kV accelerating voltage in different 
magnifications. All studies were carried 
out at Gazi University, Faculty of 
Science, Prof. Dr. Zekiye Suludere 
Electron Microscope Center. 


RESULTS AND DISCUSSION 


There are many sensory organs that 
determine different chemical substances 
and mechanical actions on the outer 
surface of the insects. Most of them are 
found on the mouthparts surface and can 
find food to feed on these various sensory 
organs. The others are found on the 
antenna surface and they can serve the 
functions of both smelling and touching 
(Blaney & Chapman, 1969; Cao & 


Cheilocapsus nigrescens (Wang et al., 
2019), Macrocheraia grandis, Physopelta 
quadriguttata, Physopelta cincticollis, and 
Physopelta gutta (Wang et al., 2020) the 
mouthparts have a _ four-segmented 
labium. 


In different Heteroptera species, while 
mouth parts are specified, the sensilla 
types on them are also shown. Various 
types of sensilla are determined 
unsymmetrically in each part, positioned 
on either sides of the labial groove or on 
the distal end of the labium in E. 
testudinaria (Figure 2). 


The labrum (Lm) attaches to the anterior 
margin of the head and extends to the 


Huang, 2016). In this study, we revealed junction of the head and thorax in both 


the sensilla morphology of the head 
including mouthparts, antenna and 
surface of the head in adult male and 
female E. testudinaria with scanning 
electron microscope (SEM). Different 
types of sensilla were observed on the 
surface of the mouthparts, the antenna, 
and the head. Each region of the mouth- 
parts and antenna was_ separately 
described and compared with those in 
previous studies. No obvious differences 
were noted between the mouthpart, 
antenna and head structure of female 
and male individuals. 


The mouthparts in hemipteran species 
are composed of the labrum which is 
short and conical in shape, the labium 
which is long and segmented, and a 
labial groove in which mandibular and 
maxillary stylets are located, respectively 
(Wang et al., 2020). In the insect being 
studied (E£. testudinaria), dorsal view of 
the species has shown that there is a 
three-segmented labium, labial groove, 
labrum, and stylet fascicle in mouth- 
parts. The defining feature of 
hemipterans is that it is a "stylet" which 
is sheathed within a modified labium 
(Figure 1A, 1B). In some species belong- 
ing to Hemiptera order, in Heteroptera 


suborder such as _ Dolycoris indicus, 
Plautia crossota, Piezodorus hybneri, 
Eocanthecona furcellata, Perillus 
bioculatus (Parveen et al., 2015), 


sexes (Figures 1A, 1B). The _ region 
(proximal region) where it attaches to the 
head is wide and the free distal end is 
thinner than the proximal region (Figures 
3A, 3B). While the proximal surface of the 
labrum has short dome-shaped 
protrusions (Figures 3C, 3D), its other 
surface is almost smooth and also light 
and transverse pits were found (Figures 
3E, 3F). Plate-shaped structures are 
noticeable at the end edges of the labrum 
(Figures 3G, 3H). Sensilla have not been 
found in this area. The similar structures 
related to the labrum are reported in M. 
grandis (Heteroptera), P. quadriguttata 
(Heteroptera), P. cincticollis (Heteroptera), 
and P. gutta (Heteroptera) (Wang et al., 
2020). 


The labium (Lb) is long, slender, and 
three segmented. Its anterior surface is 
deeply concave to form a longitudinal 
channel due to - containing the 
mandibular and maxillary stylets. Each 
segment of three-segmented labium 
varies widely morphologically. The middle 
of the first segment is concave, and the 
labrum extends into this area (Figures 
4A, 4B). Although the apex of the first 
segment is smooth and has no sensilla 
(Figures 4A, 4B), there are many different 
sized sensilla in the middle part, and a 
great number of small protrusions 
(Figures 4C, 4D). Sensilla are in the same 
form as sensilla basiconica (Sb) and 
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sensilla trichodea (St). Sensilla 
basiconica and sensilla trichodea are 
numbered according to the diagram in 
Figure 2. The last part of the first 
segment in labium is smooth in both 
sexes like in the apex. In the male 
individual, that area appears to be more 
swollen (Figures 4D, 4E). 


The second and third segments of the 
labium have similar morphology along 
their length, but the second segment is 
narrower in contrast to the first and third 
segment. The surface of the junctions of 
the longitudinal channel in the second 
segment is differentiated as a plate 
(Figures 5A, 5B). The other surface is 
smooth and various sensilla are seen 
(Figures 5C-5F). There are four types of 
sensilla such as_ sensilla basiconica, 


sensilla trichodea, sensilla 
campaniformia, and peg-like sensilla in 
the second segment in both sexes 


(Figures 5C-5F). 


A small canal structure was seen on the 
right and left edges of the junction of the 
second and third and the last segments 
in both sexes (Figures 6A, 6B). One 
sensilla campaniformia I (Scal) and one 
sensilla basiconica V (Sb5) type sensilla 
were observed at the edges of both 
channels (Figures 6C, 6D). 


In the third segment of the labium, a 
large number of sensilla basiconica I 
(Sb1), sensilla basiconica II (Sb2), sensilla 
basiconica III (Sb3), and basiconica V 
(Sb5) are interlaced on the _ surface 
(Figures 7A, 7B). They are quite straight 
with smooth surfaces. Apart from sensilla 
basiconica (Sb), sensilla trichodea III 
(St3) and sensilla campaniformia II (Sca2) 
type sensilla were also located in the 
third segment (Figures 7C-7F). The last 
part of the third segment is symmetrically 
divided into two lateral lobes (Figures 8A, 
8B). There are many sensilla trichodea III 
(St3), sensilla trichodea IV (St4), and 
sensilla basiconica III (Sb3) type sensilla 
located on it (Figures 8C, 8D). 


The antenna of E.  testudinaria is 
composed of five segments in both sexes 


(Figure 9A, 9B). There were no significant 


differences in each segment between 
females and males. Four types of 
antennal sensilla, including four 


subtypes of sensilla basiconica (Sb), three 
subtypes of sensilla trichodea (ST), one 
type of peg-like sensilla (Ps), and one type 
of sensilla campaniformia (Sca) are 
observed along its surface (Figures 10- 
14). 

The surface of the head in E. testudinaria 
has three types of sensilla such as Stl, 
sensilla trichodea I; St2, _— sensilla 
trichodea II; Sca2, sensilla 
campaniformia II]. These types of sensilla 
are shown in Figure 15. Stl, sensilla 
trichodea I type sensilla is the most 
common type of sensilla on the surface of 
the head. 


The labium of hemipterans plays an 
important role in recognizing foods using 
the sensory organs on its’ surface 


(Backus, 1988; Wang et al., 2019). Four 
types of sensilla on the tip and surface 
were observed on the labium of E. 
testudinaria. Each group of sensilla has 
different length and thickness; therefore, 
they were numbered in themselves. The 
most abundant sensilla on the labium 


are sensilla trichodea and_ sensilla 
basiconica. However, only _ sensilla 
trichodea on the labium was observed in 
C. nigrescens (Heteroptera, Miridae) 


(Wheeler, 2001; Wang et al., 2019). It has 
been stated that sensilla trichodea acts 
as mechanoreceptors to find nutrients, 
whereas sensilla basiconica type sensilla 
are involved in the movement of mouth 
parts (Liang et al., 2013; Gullan & 
Cranston, 2014; Wang et al., 2019). 
When we look at the sensors on the 
antenna, we observed four types of 
sensilla. These sensilla help insects to 
understand their environment. The 
feeding mechanism may be understood 
from the mouthpart morphology of insect 
species. The insect can choose the food 
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with the sensilla on the surface of the characteristics and presenting taxonomic 
mouthparts. The diverse type, number and phylogenic data. In the light of the 
and distribution of labial sensilla appear data we have obtained, we hope to 
to be much more important because of contribute to future studies on insect 
being used as the morphological mouthparts. 
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Figure 1. SEM micrographs of the head in Eurygaster testudinaria. A. Female individual; B. 
Male individual. 
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Figure 2. Diagrams of different types of sensilla on mouthparts, antenna, and head of E. 
testudinaria. Sbl1, sensilla basiconica I; Sb2, sensilla basiconica II; Sb3, sensilla 
basiconica III; Sb4, sensilla basiconica IV; Sb5, sensilla basiconica V; Psl, peg-like 
sensilla I; Ps2, peg-like sensilla II; Stl, sensilla trichodea I; St2, sensilla trichodea I]; 
St3, sensilla trichodea III; and St4, sensilla trichodea IV; Scal, sensilla campaniformia 
I; Sca2, sensilla campaniformia II. 
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Figure 3. SEM micrographs of the head in E. testudinaria; A. Female individual; B. Male 
individual; C-D. Short dome-shaped protrusions on the surface of the proximal region; 
C. Female individual; D. Male individual; E-F. The surface of the other region of the 
labrum; E. Female individual; F. Male individual; G-H. Plate-shaped structures (*) at 
the end edges of the labrum; G. Female individual; H. Male individual. 
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Figure 4. SEM micrographs of the first segment of labium in E. testudinaria. A. Female 
individual; B. Male individual; C. Different sized sensilla in the middle part of the 
labium in female; D. Different sized sensilla in the middle part of the labium in male; E. 
The last part of the first segment of the labium in female; F. The last part of the first 
segment of the labium in male. (*), the surface of the apex of the first segment; (-), 
small protrusions; Stl, sensilla trichodea I; St2, sensilla trichodea II; Sb2, sensilla 
basiconica II; Sb3, sensilla basiconica III; Sb4, sensilla basiconica IV. 
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Figure 5. SEM micrographs of the second segment of labium in E. testudinaria A. Female 
individual; B. Male individual; C-F. SEM micrograph of four types of sensilla. C. and E. 
Female individual; D. and F. Male individual. Sb1, sensilla basiconica I; Sb2, sensilla 
basiconica II; Sb3, sensilla basiconica III; Stl, sensilla trichodea I; St2, sensilla 
trichodea II; Sca2, sensilla campaniformia II; Ps1, peg-like sensilla I. 
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Figure 6. SEM micrographs of the junction of the second and third and the last segments in 
E. testudinaria. A. Female individual; B. Male individual; C-D. Sensilla campaniformia I 
(Scal) and sensilla basiconica V (Sb5) type sensilla. C. Female individual; D. Male 
individual. (O), small canal structure. 
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Figure 7. SEM micrographs of the third and the last segment in E. testudinaria. A. Female 
individual; B. Male individual; C-F. Sensilla basiconica (Sb), sensilla trichodea (St) and 
sensilla campaniformia (Sca) type sensila. C. and E. Female individual; D. and F. Male 
individual. Sb1, sensilla basiconica I; Sb2, sensilla basiconica II; Sb3, sensilla basiconica 
Ill; Sb5, sensilla basiconica V; St3, sensilla trichodea II; (O), Sca2, sensilla 
campaniformia II. 
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Figure 8. SEM micrographs of the last part of the third segment in E. testudinaria. A. Female 
individual; B. Male individual; C-D. Sensilla trichodea III (St3), sensilla trichodea IV 
(St4), and sensilla basiconica III (Sb3) type sensilla. C. Female individual; D. Male 
individual 
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Figure 9. SEM micrographs of the antenna in E. testudinaria. A. Female individual; B. Male 
individual. 
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Figure 10. SEM micrographs of the first segment of the antenna. A. and C. Female 
B. and D. Male individual. Sb2, sensilla basiconica II. 
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Figure 11. SEM micrographs of the second segment of the antenna. A. and C. Female 
individual; B. and D. Male individual. Sb1, sensilla basiconica I; Sb2, sensilla basiconica II; 
Sb3, sensilla basiconica IH; Sb5, sensilla basiconica V; (O), Sca2, sensilla 
campaniformia II. 
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Figure 12. SEM micrographs of the third segment of the antenna. A. and C. Female individual; B. 
and D. Male individual. Sb1, sensilla basiconica I; St3, sensilla trichodea III. 
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Figure 13. SEM micrographs of the fourth segment of the antenna. A. and C. Female 
individual; B. and D. Male individual. St1, sensilla trichodea I; St2, sensilla trichodea IJ; 
St3, sensilla trichodea III; Ps2, peg-like sensilla II. 
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Figure 14. SEM micrographs of the fifth segment of the antenna. A. and C. Female individual; B. 
and D. Male individual. St2, sensilla trichodea II; St3, sensilla trichodea III; Sb1, sensilla 
basiconica I; Sb3, sensilla basiconica III; (O), Sca2, sensilla campaniformia II. 


y1ekU X1,00@ 18m ~ Surmeme  | fi 
Figure 15. SEM micrographs of the surface of the head. A. and C. Female individual; B. and 
D. Male individual. (—), short dome-shaped protrusions on the surface; Stl, sensilla 
trichodea I; St2, sensilla trichodea II; (O), Sca2, sensilla campaniformia II]. The high 
magnification view of Sca2, sensilla campaniformia II (O) type sensilla is shown in the 
corner of Figure 5D. Its magnification is 5,000. 
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ABSTRACT: The present study was carried out in Diyarbakir (Kayapinar district) province in 
Southeastern Anatolia Region of Turkey in 2020. Reduviidae adults and larvae Tenthredinidae 
family was collected on Rose spp in Diyarbakir province of Turkey in November and brought 
to the laboratory for rearing. The larvae were reared at the temperature of 26+1°C, relative 
humidity of 6545, and illumination of 3500 lux for 16 hours per day. As a result of this 
study, Allantus (s.str.) viennensis belonging to Tenthredinidae family and Zelus (Diplodacus) 
renardii belonging to Reduviidae family were obtained. It was determined for the first time 
that Z. renardii, a polyphagous predator, fed on A. viennensis. In addition, Z. renardii is the 
first record for Diyarbakir insect fauna. 
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INTRODUCTION The recent Catalogue of the Heteroptera 
of the Palaearctic Region lists approximately 
3000 species for Europe (Aukema & Rieger, 
1995-2006). Heteroptera have sucking 


Heteroptera (Hemiptera), or true bugs, is 
the most diverse group of paurometabolous 
insects with incomplete metamorphosis. : 
There are about 40,000 described species mouthparts and feed-depending on the 


worldwide and many more await description species-as parasites, predators, or herbivores 
(Schuh & Slater, 1995). on different food sources, from blood or 
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haemolymph to plant sap or the cytoplasma 
of fungi. Heteroptera -unique among in- 
sects- colonize almost the entire planet, 
including the surface of the ocean and 
Antarctica (Schuh & Slater, 1995). 


Heteroptera includes 9365 species belonging 
to 1632 genera in Palaearctic Region 
(Aukema et al., 2013). 


The endemic and largest genus Zelus 
Fabricius, 1803 of the New World belongs 
to the tribe Harpactorini (Reduviidae: 
Harpactorinae) and is widely distributed 
from Nearctic and Neotropic Regions. 


The genus Zelus is represented by 71 
species on the New World (Maldonado 
Capriles, 1990; Zhang et al., 2016). 
Between these species, Zelus renardii 
(Kolenati) and Z. tetracanthus Stal have 
an high potential for dispersal, expansion 
and adaptation in various areas of the 
World with climate similar to that of the 
areas of origin (Weirauch et al., 2012). 


Zelus renardil, in particular, is considered 
an “alien species” in Europe and Asia 
where arrived after the beginning of the 
present Century. 


This assassin bug is native in North and 
Central America and introduced into 
Hawaii, Midway Atoll, Philippines, Samoa 
(Weirauch et al., 2012) and Chile 
(Faundez, 2015). It has recently arrived, 
probably by passive transport, also in 
Europe and the Middle East, in particular, 
in Albania, Crete, European Turkey, 
France, Greece, Italy, Sardinia, Portugal, 
Spain, Asian Turkey and _ Israel 
(Davranoglou, 2011; Petrakis & Moulet, 
2011; Vivas, 2012; Dioli, 2013; Aukema 
et al., 2013; Cerci & Kocak, 2016; van 
der Heyden, 2015, 2017, 2018; Pinzari et 
al., 2018; Garrouste, 2019; Dursun & 
Fent, 2020; Kiyak, 2020; van der Heyden 
& Grosso-Silva, 2020; Rattu & Dioli, 
2020). 


The causes of the dispersal 
renardii to non-native areas (Hawaii, 
Chile, Asia and Europe) from the New 
World are unknown; it is also not clear 
whether the Greek, Italian and Spanish 
populations followed independent invasions 
or were based on a single introduction 


of Zelus 


into Europe (Weirauch et. al., 2012). 
According to these authors. it is more 
likely that the populations established in 
the tropical areas of the Pacific may have 
originated from Central America, while 
the Chilean and European populations 
could derive from merchant transport 
and consequent adaptations to the 
Mediterranean and Middle Eastern climate, 
very similar to that of California 
(Weirauch et al., 2012; Pinzari et al., 
2018). 


Distribution in Turkey: Z. renardii was 
previously found in [istanbul and izmir 
(Cercgi & Kogak, 2016), Ankara province 
(Kiyak, 2020) and Black Sea Region 
(Dursun & Fent, 2020). The present find- 
ing is new for Diyarbakir (Kayapinar 
district). 


MATERIAL AND METHODS 


Zoophag predator insect: Zelus 
(Diplodacus) renardii (Kolenati, 1856) 


Material examined:1°, 233; 20.11.2020, 
Locality: Diyarbakir (Kayapinar district) 
(37957.13’N, 40°10.36’E, at altitude of 
about 744 m), (Figures. 1-4). 


The present study was carried out in 
Diyarbakir (Sur district) province in 
Southeastern Anatolia Region of Turkey 
in 2020. Reduviidae adults and larvae 
Tenthredinidae family were collected on 
Rosa spp in Diyarbakir province of 
Turkey in November 2020 and brought to 
the laboratory for rearing. 


The larvae were reared at the temperature 
of 26+1°C, relative humidity of 6545, and 
ilhumination of 3500 lux for 16 hours per 
day. 

Zelus renardii identification was made by 
the second Author using the dichotomous 
keys of the genus Zelus (Zhang et al., 
2016) and the direct comparison with the 
specimens of the entomological Collections 
of Milan Museum of Natural History 
(Italy). Allantus viennensis identification 
was made by Dr. Onder Calmasur 
(Atattirk University, Faculty of Agriculture, 
Department of Plant Protection, Erzurum, 
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Turkey). 


Phytophag Host insect: Allantus 
(Allantus) viennensis (Schrank, 1781) 
(Hymenoptera: Tenthredinidae: Allantinae), 
(Fig. 5). 


Material examined: Larvae number 
multiple samples 20.11.2020, Locality: 
Diyarbakir (Kayapinar district) (37°57.13'N, 
40°10.36E, at altitude of about 744 m). 


Host plant: Rosa spp. 


General Distribution: Native species in 
Europe: Austria, Belgium Croatia, Czech 
Republic, French mainland, Germany, 
Hungary, Italian mainland, Luxembourg, 
Romania, Sicily, Slovakia, Switzerland, 
The Netherlands (Fauna europaea, 2020), 
Records also in the Nearctic region 
(Fauna europaea, 2020), and Asia: Turkey 
(Calmasur & Ozbek, 2003). 


Distribution in Turkey: Erzincan: 
Avcilar, Erzurum: Dutcu, ispir, Cayirézt, 
Gumushane: Vauk Gecidi, Kars: Sart 
kamis, Karakurt (Calmasur & Ozbek, 
2003). Allantus (Allantus) viennensis is 
the first record for Diyarbakir insect fauna. 
In addition, it was observed that the 
larval stage of this species feeds inten- 
sively on the leaves, buds and stems of 
the rose plant. 


RESULTS 


As a result of this study, Allantus 
viennensis belonging to Tenthredinidae 
family and Zelus renardii belonging to 
Reduviidae family were obtained. It was 
observed, for the first time, that Zelus 
renardi, a general hunter, fed on A. 
viennensis. 


In addition, this prey is the first record 
for Diyarbakir insect fauna. 


This fact, related to a generalist predator 
like Z. renardii, presupposes that it can 
also attack larvae of other species of 
Tenthredinidae like a wide range of 
insects, such Lepidoptera eggs and larvae 
(Noctuidae) including Helicoverpa spp., 
and Coleoptera (Coccinellidae and larvae; 
Curculionidae adults as Anthonomus 
grandis Boheman) (Dress & Jackman, 
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1999) and Homoptera as Aphis gossypli 
Glover (Hemiptera: Aphididae) (Kessing & 
Mau, 1991). 


Attacks are recorded also on Glycaspis 
brimblecombei Moore (Hemiptera: Psyllidae 
(Garrison, 2001). 


Also feeds on Geocoridae (Heteroptera) 
(Drees & Jackman, 1999), Chrysoperla 
carnea Stephen (Neuroptera: Chrysopidae) 
(Hodge, 1999) and Aphytis spp. (Hymenoptera: 
Aphelinidae) (Heimpel et al., 1997). 


DISCUSSION 


By analogy with the cases mentioned 
above, the intense predatory action of Z. 
renarditi on Allantus viennensis, cannot 
be emphasized without calculating the 
risks associated with the fact that Z. 
renardii is a randomly introduced alien 
insect. 


In fact, people could think to use this 
species of assassin bug to combat this or 
other pests harmful to cultivated or forest 
plants. 


Instead Z. renardii is a generalist predator 
which can also damage other predatory 
insects and auxiliary spiders such 
as “chrysopes” or “ladybirds” ("intra-guild 
predation”), as well illustrated by various 
researches (Cisneros & Rosenheim, 1997; 
Weirauch et al., 2012; Pinzari et al., 
2018). 


Furthermore, it is always advisable to be 
wary of alien species, accidentally introduced 
with the goods, because they can exert a 
strong competition with local assassin 
bugs. In this sense, the presence of sticky 
bristles on the anterior tibia, absent in 
European and Asian species, is eloquent. 
It could favor Z. renardii in the competition 
for food, thus interfering with the edaphic 
population dynamics of other assassin 
bugs (Pinzari et al., 2018). 


Therefore, it is also important to control 
this alien predator population so that it 
does not constitute a dangerous disturbance 
of the ecosystem and human health, due 
to its painful stings. 
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Figure 2. Female of Zelus renardii feeding on male specimen. 
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Figure 3. View of female specimens from dorsal and ventral parts 
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Figure 4. View of male specimens from dorsal and ventral parts 
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Figure 5. Damage of the larval stage of Allantus viennensis on the leafs 
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INTRODUCTION 


Belonochilus numenius (Say,1831), commonly 
referred to as Sycamore Seed Bug is a 
Nearctic species of the subfamily Orsilli- 
nae (Lygaeidae). It is one of the many 
alien Heteroptera species recently introduced 
to Europe (Rabitsch, 2008; Davranoglou, 
2011; Petrakis & Moulet, 2011; Baena & 
Torres, 2012, Lupoli et al., 2020). Since 
its first record in Spain in 2008, it has 
spread throughout most of the European 
countries, except northern ones. Belonochilus 
numenius is a seed bug living and feeding 
on different Platanus trees (Wheeler, 
1984; Matocq, 2008; Srebrova et al., 


An Open Access article distributed under the Creative Commons 4.0 (CC BY NC SA) International License. 


2019). A more detailed discussion on its 
distribution and biology is given below. 


In recent years, many new alien Heteroptera 
species were recorded from Turkey, e.g. 
Corythucha arcuata (Say, 1831), Corythucha 
ciliata (Say, 1831), Perillus bioculatus 
(Fabricius, 1775), Leptoglossus occidentalis 
Heidemann, 1910, Zelus renarditi 
(Kolenati, 1856), Amphiareus obscuriceps 
(Poppius, 1909), Amphiareus constrictus 
(Stal, 1860), Halyomorpha halys (Stal, 
1855), Campylomma miyamotoi Yasunaga, 
2001. Most of these alien species were 
first introduced in Europe and _ later 
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introduced to Turkey, most probably due 
to expansion of their distribution in 
Europe and subsequent arrival to Turkey 
(Mutun, 2003; 2009; Kivan, 2004; 
Arslangtindogdu & Hizal, 2010, Fent & 
Kment, 2011; Cerci & Kocak, 2016; 
2017; Cerci et al., 2019). 


MATERIAL AND METHODS 


The specimen of Belonochilus numenius 
examined in this paper was found ina 
sub-urban area, lying on the concrete 
pavement next to a building. More de- 
tailed information about collecting cir- 
cumstances is given below. The habitus 
photographs were taken with a Nikon 
D3300 DSLR Camera combined with 68 
mm extension tube and Lomo 3.7X mi- 
croscope lens. The specimen examined is 
preserved in the private collection of the 
first author. 


RESULTS 
Belonochilus numenius (Say, 1831) 
(Figure 1A) 


Material examined: Turkey: Izmir, 
Selcuk, N 37°57'49.5" E 27°22'25.7", 
25.11.2020, 1 female, T. Oruz leg., B. 
Cerci det. & coll. 


Comments: The collected specimen was 
first photographed and shared in the 
observation sharing platform iNaturalist 
(Oruz, 2020). It was found on the outside 
wall of a business store. The habitat 
around the building includes various 
palm, plane, fig, and olive trees, as well 
as orchards of peach. The surrounding 
suburban area has many orchards and 
gardens, rather than buildings. The most 
immediate tree to the specimen was a 
Platanus sp. The examination of the near 
trees did not offer any additional specimens. 


This species was originally described 
from Pennsylvania, USA by Say (1831). It 
was later recorded from many states 
across United States, as well as Canada 
and Mexico in Northern America (Slater, 
1964; Ashlock & Slater, 1988). Its discovery 
in Europe was first announced by Matocq 
(2008), from Corsica, France. However, 


the earliest specimen of this species in 
Europe was recorded by Gessé et al. 
(2009), a male collected in 11.08.2008, 
from Barcelona, Spain. After its initial 
findings in Europe, it was quickly recorded 
from many European countries. It is now 
known from Albania, Austria, Belgium, 
Bosnia and Herzegovina, Bulgaria, Croatia, 
Czechia, France, Germany, Greece, Hungary, 
Italy, North Macedonia, Montenegro, 
Serbia, Slovakia, Slovenia, Spain and 
Switzerland (Matocq, 2008; Gessé et al., 
2009; Ktichler & Strauf$, 2010; Rabitsch 
et al., 2011; Hradil, 2011; Torma, 2012; 
Werner et al., 2013; Kment et al., 2013; 
Kment & Cunev, 2013; Werner, 2014; 
Gogala et al., 2016; Protié & Seat, 2016; 
Kulijer & Miljevic, 2016; Rabitsch, 2018; 
Davranoglou & Koutsoukos, 2018; 
Srebrova et al., 2019; Martinovic et al., 
2019; Martinovic, 2020; Aukema, 2020). 
It should be noted that it has not yet 
been recorded from any northern and 
eastern European countries. This new 
record from izmir constitutes the first 
record of this species both from Turkey 
and Asian continent. 


Belonochilus numenius is essentially 
associated with Platanus spp., although 
its nymphs were also occasionally collected 
from Ambrosia trifida, Celtis occidentalis 
and Salix sp. (Froeschner, 1944; Wheeler, 
1984). Its lifecycle on Platanus was 
documented in detail by Wheeler (1984) 
and summarized followingly: The species 
survives winter in the eggs which are 
inserted singly between nutlets of the 
fallen fruit of the tree. Nymphs feed on 
these fallen fruits until they become 
adult in late May. Around this time, first 
generation adult females lay eggs on the 
new season fruits that are attached to 
the tree. Second and third generation of 
nymphs can be observed in June and 
August, respectively. 


Belonochilus numenius (Fig. 1A) is similar 
to several species of the subfamily Orsillinae 
Stal, 1872 that are already known from 
Turkey. Especially species of the genus 
Orsillus Dallas, 1852 can be easily 
confused with B. numenius in the first 
view because of similarly elongated head 
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and flat and slender body shape. Species 
of Orsillus that are known from Turkey 
are Orsillus reyi Puton, 1871 (Fig. 1B), 
Orsillus maculatus (Fieber, 1861) (Fig. 1C) 
and Orsillus depressus Dallas, 1852 (Fig. 
1D) (Onder et al., 2006). Although these 
three species are in overall morphology 
and coloration similar to B. numenius, 
latter is distinguished from them easily 
by the single tooth of the forefemur. 
Orsillus species always have more than 
one tooth on forefemur (Péricart, 1998). 
Some other morphological features of B. 
numenius such as slenderer body, more 
or less transparent hemelytra, lack of 
marmorated pattern of the corium, 
stronger and longer keel along the 
midline of scutellum can be useful in 
identification but these features can show 
variability among different populations. 
Orsillodes longirostris Puton, 1884 (Fig. 
1E), a very rare species belonging to 
subfamily Rhyparochrominae Amyot & 
Serville, 1843 that has only been recorded 
from Turkey twice (Cerci ®& Tezcan, 
2020), may also be confused with this 
species in the first glance due to its elongated 
head and flat body. But after a thorough 
look, one can appreciate many obvious 
distinguishing features, including totally 
black scutellum and partially black head 
and pronotum, distinct punctuation of 
hemelytra, wide abdomen and distinctly 
expanded forefemurs. 


DISCUSSION 


In recent years, many Heteroptera species 
have been recorded from Turkey for the 
first time. Among them, there are also 
several species which originally did not 
distribute in Western Palaearctic region 
but introduced here and established as 
invasive alien species. These species have 
the potential to pose a threat to native 
species and the ecosystem that they 
integrate into. They can also have a negative 
impact on the national economy if they 
damage economically important agricultural 
crops. Therefore, it is important to know 
the distribution of invasive alien species. 
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With this regard, the first record of 
Belonochilus numenius from Turkey is 
important as it shows that this species 
continues to spread in the Western Palae- 
arctic region. Although this first record is 
important to create an awareness for 
further research, field surveys should be 
done in the future to demonstrate the 
expansion of this invasive species in Turkey. 
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Figure 1A-E. A - Belonochilus numenius (Say, 1831), female from Izmir, B - Orsillus reyi 
Puton, 1871, male from istanbul, C — Orsillus maculatus (Fieber, 1861), female 
from Izmir, D — Orsillus depressus Dallas, 1852, female from Karaman, E - 
Orsillodes longirostris Puton, 1884, female from Antalya. Scale bar = 1 mm. 
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In the study conducted by Kiyak & Bas 
(2020) to identify the Yahyali (Kayseri) 
Coreoidea (Heteroptera) fauna between 
2011-2012, 16 genera and 25 species 
from 4 families were recorded (Kiyak & 
Bas, 2020). 


In this study, an ecological evaluation of 
the samples collected within the scope of 
Kiyak and Bas (2019) was made. In the 
study area, Heteroptera records belonging 
to different species taxa collected from 
the same or different habitat types were 
reviewed. The Habitats are classified as 
"natural vegetation covered areas", 
"afforestation areas", "agricultural areas 
(a-Orchards, b-Fields)" according to the 
habitat preferences of the species identified 
during the study. 


An Open Access article distributed under the Creative Commons 4.0 (CC BY NC SA) International License. 


Habitat Preference Rating: 


The preferred habitats and specimens 
numbers of the species identified as a 
result of the sample collections from 
different habitats in this study are given 
below. 


A) Natural vegetation covered areas 
(Herbaceous steppe formation): The 
samples were collected from the dominant 
plant species. In this formation, 4 species 
from Alydidae, 9 species from Coreidae, 
10 species from Rhopalidae, and 
Dicranocephalus agilis, which are the only 
species identified from Stenocephalidae, were 
found. 

B) Afforestation area- (Pinus nigra afforestation 


area): The samples were collected from 
the herbaceous plant species between the 
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tree formation. These; 8 species belonging 
to Coreidae, 4 species belonging to Alydidae, 
10 species belonging to Rhopalidae. 


C) Agricultural Areas: 


a) Orchards: The samples were collected 
from the herbaceous formation between 
the orchards. These; 2 species belonging 
to Aydidae, 5 species belonging to Coreidae, 
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3 species belonging to Rhopalidae. 


b) Fields: The samples were collected 
from Triticum aestivum, Hordeum vulgare 
fields and plants around them. 4 species 
belonging to Coreidae, 3 species belonging 
to Alydidae, 5 species belonging to 
Rhopalidae were collected from both crop 
fields and other herbaceous plants species. 


Table 1. Habitat distribution of the species in the study area (HS: Herbaceous steppe, PNAA: 
Pinus nigra afforestation area; OR: Orchards; CF: Crop fields) 





FAMILIA Species 


Habitat Type 
HS PNAA 





OR CF 





Alydidae Alydus calcaraus 





Camtopus tragacanthae 





Camtopus lateralis 





Camtopus illustris 


+) +) 4+] + 
+) +] 4+] + 





Coreidae Coreus marginatus 





Phyllomorpha lacerata 





Syromastus rhombeus 





Centrocoris spiniger 





Centrocoris degener 





Coriomeris affinis 





Coriomeris subglaber 





Coriomeris denticulatus 





Ceraleptus gracilicornis 


+] +] +] +] +] 4] 4] + 





Loxonemis dentator 





Rhopalidae Stictopleurus pictus 





Corizus hyosciami 





Rhopalus parumpunctatus 





Rhopalus subrufus 





Rhopalus conspersus 





Maccevethus caucasicus 





Maccevethus lutheri 





Chrosoma schillingi 





Myrmus miriformis 





Brachycarenus tigrinus 


+) +] +] +f) +] 4) 4] 4] 4] 4+ 











Stenocephalidae | Dicranocephalus agilis 


+] +) 4) 4] +) ef +] ty et ef] ty ey ey ay eye] at tt ats 




















As shown in Table 1, the species of family 
Alydidae, Coreidae, Rhopalidae and 
Stenocephalidae have different habitat 
preferences. According to the habitat 
preferences of the species, the highest 
number of species are respectively Pinus 
nigra afforestation area (24 species), 
Herbaceous steppe formation (22 species), 


crop fields (12 species) and orchards (9 
species). Also, while Camtopus tragacanthae, 
Syromastus rhombeus, Ceraleptus gracili- 
cornis, Chrosoma schillingi species are 
found in all habitat types, Coreus marginatus 
and Dicranocephalus agilis were found in 
only one habitat type. 
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The distribution of 194 Coreoidea specimens 


caught in the field studies in Yahyali in 
months is given in Table.2. 


Table 2. Monthly distribution of sample num- 
ber of Coreoidea superfamily in the 








study area 
June July August September 
85 34 65 10 




















As indicated in Table 2, 85 samples were 


found in June, 34 samples in July, 65 


samples in August and 10 samples in 
September. The percentage graph of this 
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data distribution is shown in Figure 1. 








Figure.1 Percentage distribution of samples 
in the study area by months. 


00 
September 











Figure 2. Distribution of collected samples by families and months 


Table 3. Distribution of sample number of Coreoidea superfamily according to family and 
months in the study area 








June 
Alydidae 11 
Coreidae Sill 
Rhopalidae 24 
Stenocephali- - 
dae 


July August September 


6 


iil 
17 
1 


11 8 
17 2 
28 = 








Of these species Phyllomorpha lacerata 
only in July, Dicranocephalus agilis only 
in July, Brachycarenus languidus and 
Stictopleurus pictus only in August, Loxocnemis 
dentator only in June, Centrocoris degener 
only in September, Coriomeris subglaber 
only in June were found. 


All the species except the Chorosoma 


schillingi and Mrymus miriformis of the 
Rhopalidae family, which belong to the 
superfamily Coreoidea, spend the winter 
as adults. 


Therefore, the number of these individuals 
increases rapidly with the arrival of 
spring months. In addition, the fact that 
there is a high amount of food during this 
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period explains the reason for the high 
number of samples collected in June. 


According to Dolling (2006), all species 
belonging to the 4 families of this super- 
family are phytophage-fed or seed-fed 
species from the plant's meristematic 
tissues and sometimes cause damage to 
plant tissues by causing a decrease in 
live seed production. Ecological studies of 
the Coreoidea species are of great 
importance in terms of habitat preferen- 
ces and distribution of species and samp- 
le numbers by months. 
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Heteroptera Latreille, 1810 is a diverse 2017). According to latest overview by 
suborder of Hemiptera Linnaeus, 1758 Tezcan (2020), 1536 species of Heteroptera 
that consists of phytophagous, zoophagous, have been recorded from Turkey. Heteroptera 
and even hematophagous species. It contains fauna of Elazig province remained unnoticed 
more than 45,000 species described until the 1970s, with the exception of 
worldwide and more than 8,000 of these isolated records of 13 species by Hober- 
distribute in Palaearctic region (Henry, landt (1952), Wagner (1959, 1962), 
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Brown & Eralp (1962), Tuatay et al. 
(1967, 1972) and Seidensttcker (1973, 
1975). Extensive field research conducted 
by F. Onder, N. Lodos, E. Pehlivan and A. 
Cagatay all around Turkey at this time 
resulted in recording of 48 species from 
Elazig (Onder, 1976, 1980, 1982; Lodos 
& Onder, 1978, 1980, 1982, 1983; 
Pehlivan, 1981; Cagatay, 1985). Kiyak 
(1990) wrote the first and still the most 
extensive paper that specifically focused 
on the Heteroptera fauna of Elazig province, 
recording 80 additional species. More 
recently, Matocq et al. (2014), dealing with 
Heteroptera fauna of Diyarbakir, Mardin 
and Elazig provinces, greatly enhanced 
our knowledge by recording an additional 
54 species from this province. The latest 
faunistic paper dealing predominantly 
with Heteroptera fauna of Elazig was 
Cerci et al. (2018) which recorded 29 
more Heteroptera species from Elazig. 
Adding all these species and records by 
some recent papers (Péricart, 1983, 
1984, 1998a,b; Ozgen et al., 2005, 2018, 
2021; Onder et al., 2006; Bolu et al., 
2006; Yildirim et al., 2011, 2013; Ozgen, 
2012; Ribes & Pagola-Carte, 2013; Dursun 
& Fent, 2013; Maral et al., 2013; Yazici 
et al., 2015; Ozgen & Dioli, 2018, 2019; 
Dioli & Ozgen, 2019), 266 Heteroptera 
species were recorded from this province 
until now. With 27 new species recorded 
from this province in this paper, the total 
number of Heteroptera species known 
from Elazig rises to 293. A checklist of all 
these species can be found below. 


MATERIAL AND METHODS 


The study was conducted in ten localities 
between 12.09.2020 and 30.09.2020. 
Continental climate is observed in the 
studied area, summer season is hot and 
spring season usually short. Vegetation 
of studied areas is mostly dominated by 
Astragalus spp., Quercus spp., Crataegus 
spp. and annual weeds. Shrubs and 
Astragalus spp. are frequent in Haroglu 
and Hazarbaba localities, whereas herbaceous 
plants are frequent in Sivrice locality. 


Fruit plants and perennial plants surround 
the sampling areas in all localities. During 
the field work, specimens were mostly 
collected by sweeping net and at sight. 
Collection of semi-aquatic species in the 
localities Sivrice and Hazarbaba were 
done using a bucket dipped into water. 
Trapped specimens were filtered by a net 
and aspirated. Collected specimens were 
examined in the laboratory by using an 
Olympus SZX 7 stereomicroscope. Photo- 
graphs were taken with Nikon D3300 
DSLR Camera combined with an 68mm 
extension tube and a Lomo 3.7X 0.11 
Microscope lens. Stacking of images were 
done by CombineZM. 


Ghauri (1978), Péricart (1983, 1984, 
1998a, b), Linnavuori (2000), Ribes et al. 
(2008), Ribes & Pagola-Carte (2013) and 
Hosseini (2014) were used for identification 
of species. Examined specimens are 
preserved in the private collection of the 
first author (BCIT). 


RESULTS 


Following 66 species were found in the 
field research conducted in several localities 
in Elazig. Among them, species denoted 
with a single asterisk (*) indicate the first 
record from Elazig and with double asterisks 
indicate the first record from Turkey. 


ALYDIDAE Amyot & Serville, 1843 
Camptopus lateralis (Germar, 18177) 


Material examined: Elazig: Haroglu, 
1850m, 28.09.2020, 1  ex.;  Palu, 
25.09.2020, 1 ex.; Hazarbaba Mountain, 
2000m, 23.09.2020, 1 ex. (BCIT) 


BERYTIDAE Fieber, 1851 
Neides brevipennis Puton, 1895 


Material examined: Elazig: Sivrice (N 38° 
27.518’ E 39°29.665) (1100-1400m), 
12.09.2020, 1 ex.; Palu (N 38°41.054’ E 
39°57.412’)) (1100m), 13.09.2020, 1 ex.; 
Hazarbaba Mountain (2000m), 23.09. 
2020, 1 ex. (BCIT) 
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*Neides tipularius (Linnaeus, 1758) 


Material examined: Elazig: Kozluk 


(1650m), 20.09.2020, 1 ex. (BCIT) 


COREIDAE Leach, 1815 
Coreus marginatus (Linnaeus, 1758) 


Material examined: Elazig: Sivrice, Hazar 
Santrali, 25.09.2020, 1 ex. (BCIT) 


*Gonocerus acuteangulatus (Goeze, 
1778) 


Material examined: Elazig: Sivrice, 
26.09.2020, 1 ex.; Hazarbaba Mountain 
(2000m), 23.09.2020, 1 ex. (BCIT) 


GEOCORIDAE Baerensprung, 1860 
*Geocoris (Geocoris) megacephalus 


(Rossi, 1'790) 

Material examined: Elazig: Palu, 
25.09.2020, 1 ex. (BCIT) 

*Geocoris (Geocoris) pubescens 
(Jakovlev, 1871) (Fig. 1C) 

Material examined: Elazig: Haroglu 
(1800m) (N 38°36.989' E 38°54.882'), 


14.09.2020, 1 ex.; Haroglu (1900m) (N 
38°36.981' E 38°54.882'), 16.09.2020, 1 
ex. (BCIT) 


Geocoris (Piocoris) erythrocephalus 
erythrocephalus (Lepelletier & Serville, 


1825) (Fig. 1D) 
Material examined: Elazig: Haroglu 
(1800m) (N 38°36.989' E 38°54.882'), 


14.09.2020, 2 exs.; Gdékcebasglar (1100m) 
(N 38°45.239' E 39°14.654'), 12.09.2020, 
1 ex.; Sivrice (1100-1400m) (N 38°27.518' 
E 39°29.665'), 12.09.2020, 1 ex. (BCIT) 


Geocoris (Piocoris) luridus luridus 
(Fieber, 1844) (Fig. 1F) 
Material examined: 

25.09.2020, 1 ex. (BCIT) 


Geocoris (Piocoris) putonianus 
Bergroth, 1892 (Fig. 1E) 


Material examined: Elazig: Hazarbaba 
Mountain (2000m), 23.09.2020, 5 exs. 
(BCIT) 


Elazig: Palu, 


GERRIDAE Leach, 1815 
*Gerris (Gerris) costae fieberi Stichel, 1938 


Material examined: Elazig: Hazarbaba 
Mountain (2000m), 23.09.2020, 8 exs. 
(BCIT) 


HETEROGASTERIDAE Stal, 1862 


*Heterogaster affinis Herrich-Schaffer, 
1835 


Material examined: 
26.09.2020, 1 ex. (BCIT) 


Elazig: Sivrice, 


LYGAEIDAE Schilling, 1829 
Lygaeus equestris (Linnaeus, 1'758) 


Material examined: Elazig: Haroglu 
(1850m), 28.09.2020, 2 exs. (BCIT) 


Nysius helveticus (Herrich-Schaffer, 
1850) (Fig. 1A) 


Material examined: Elazig: Haroglu 
(2100m), 21.09.2020, 12 exs; Haroglu 
(1850m), 28.09.2020, 3exs; Haroglu 
(1800m) (N 38°36.989' E 38°54.882'), 


14.09.2020, 10 exs; Haroglu (1900m) (N 
38°36.981' E 38°54.882'), 16.09.2020, 2 
exs; Hazarbaba Mountain (2000m)- 
26.09.2020, 7 exs.; Hazarbaba Mountain 
(2000m), 23.09.2020, 3 exs. (BCIT) 


*Ortholomus carinatus (Lindberg, 
1932) (Fig. 1B) 


Material examined: Elazig: Haroglu 
(1850m), 28.09.2020, 1 ex.; Haroglu 
(1800m) (N 38°36.989' E 38°54.882'), 


14.09.2020, 6 exs; Haroglu (1900m) (N 
38°36.981' E 38°54.882'), 16.09.2020, 5 
exs; Hazarbaba Mountain (2000m), 
26.09.2020, 1 ex. (BCIT) 


Spilostethus saxatilis (Scopoli, 1763) 


Material examined: Elazig: Haroglu 
(2100m), 21.09.2020, 5 exs; Haroglu 
(1800m) (N 38°36.989' E 38°54.882'), 


14.09.2020, 1 ex.; Sivrice, 25.09.2020, 1 
ex. (BCIT) 


MIRIDAE Hahn, 1833 


Deraeocoris (Camptobrochis) serenus 
(Douglas & Scott, 1868) (Fig. 2A) 


Material examined: Elazig: Kozluk 
(1650m), 20.09.2020, 1 ex.; Haroglu 
(1900m) (N 38°36.981' E 38°54.882'), 


16.09.2020, 1 ex. (BCIT) 
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Deraeocoris (Knightocapsus) lutescens 
(Schilling, 1837) 


Material examined: Elazig: Karakocan, 
25.09.2020, 1 ex., Hazarbaba Mountain 
(2000m), 23.09.2020, 1 ex. (BCIT) 


Liocoris tripustulatus (Fabricius, 
1781) 


Material examined: 
25.09.2020, 1 ex. (BCIT) 


Malacocoris chlorizans (Panzer, 1794) 


Elazig: Sivrice, 


Material examined: Elazig: Hazarbaba 
Mountain (2000m), 23.09.2020, 1 ex. 
(BCIT) 


**Orthops (Montanorthops) pilosulus 
Jakovlev, 1877 (Fig. 2B) 


Material examined: Elazig: Haroglu 
(1900m) (N 38°36.981' E 38°54.882'), 
16.09.2020, 4 exs. (BCIT) 


Comments: This species was originally 
described from Iran and besides, known 
from Kazakhstan, Kirgizia, East Siberian 
region of Russia, Turkmenistan and 
Uzbekistan (Kerzhner & Josifov, 1999). It 
is characterized by entirely orange-red 
coloration and red markings on dorsum. 
A similar species, O. (M.) sanguinolentus 
(Reuter, 1879) that is also distributed in 
the same area, is possibly only a synonym 
of O. (M.) pilosulus (see Hosseini, 2014). 
The species of Orthops known from Turkey 
were recently reviewed by Yazic1 & 
Yildirim (2017). Four species belonging to 
Orthops (Orthops) and two species belonging 
to Orthops (Montanorthops) were recorded 
(Yazic1 & Yildirim, 2017). The latter 
differs from the former by the remarkably 
deep punctation of pronotum, very short 
collar hairs and pale spines of tibiae 
(Hosseini, 2014). The two species of 
Montanorthops recorded from Turkey are 
Orthops (M.) forelii Fieber, 1858 and O. 
(M.) montanus (Schilling, 1837). Orthops 
forelii can be easily distinguished from O. 
pilosulus by the extensive black coloration 
of dorsum (Ghauri, 1978). Orthops 
montanus is similar to O. pilosulus with 
respect to general orange-red coloration 
and red markings but differs from it by 
black calli of pronotum and dark patches 
of first antennal segment (Ghauri, 1978), 


both of which unicolorous pale in O. 
pilosulus. 


*Phytocoris (Eckerleinius) niveatus 
Horvath, 1891 (Fig. 2C-D) 


Material examined: Elazig: 
(1850m), 28.09.2020, 6 ex. (BCIT) 


Comments: A rare species that lives on 
Astragalus sp. and lives in mountain 
steppes (Linnavuori, 2000). It is known 
from mountainous regions of Armenia, 
Azerbaijan, Iran and Turkey (Kerzhner & 
Josifov, 1999). It was only recorded once 
in Turkey, from Agri by Kiritshenko 
(1918). This species can be easily distin- 
guished from its congeners by the very 
characteristic shape of its left paramere 
which has two adjacent indentations 
basally [cf. Linnavuori (2000): Fig. 1F-J]. 


*Phytocoris (Stictophytocoris) linnavu- 
orii Kerzhner & Schuh, 1998 


Material examined: Elazig: Sivrice (1100- 
1400m) (N 38°27.518' E 39°29.665'), 
12.09.2020, 1 ex.; Hazarbaba Mountain 
(2000m), 23.09.2020, 1 ex. (BCIT) 


*Reuteria riegeri torosensis Cerci, 
Tezcan & Ozgen, 2020 


Material examined: Elazig: Haroglu 
(1850m), 28.09.2020, 3 exs (BCIT) 


Comments: This species was described 
very recently from Mersin and 
Kahramanmaras (Cerci et al., 2020). It is 
very similar to Reuteria serratis Cerci, 
Tezcan & Ozgen, 2020, which is known 
from Siirt, and can only be distinguished 
from it by the male genital structures 
(Cerci et al., 2020). 


Haroglu 


NABIDAE A. Costa, 1853 

*Nabis (Aspilaspis) viridulus Spinola, 
1837 (Fig. 6B) 

Material examined: Elazig: 
25.09.2020, 10 exs. (BCIT) 


Palu, 


OXYCARENIDAE Stal, 1862 


Macroplax fasciata (Herrich-Schaffer, 
1835) 


Material examined: Elazig: Haroglu (1800m) 
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(N 38°36.989' E 38°54.882'), 14.09.2020, 
1 ex. 


Oxycarenus (Euoxycarenus) pallens 
(Herrich-Schaffer, 1850) 


Material examined: Elazig: Haroglu 
(2100m), 21.09.2020, 2 exs.; Harosglu 
(1850m), 28.09.2020, 1 ex; Haroglu 
(1900m) (N 38°36.981' E 38°54.882'), 


16.09.2020, 1 ex. (BCIT) 


PACHYGRONTHIDAE Stal, 1865 


Cymophyes ochroleuca Fieber, 1870 
(Fig. 1G) 


Material examined: Elazis: 
(1850m), 28.09.2020, 1 ex. (BCIT) 


Haroglu 


PENTATOMIDAE Leach, 1815 
Aelia rostrata Boheman, 1852 


Material examined: Elazig: Haroglu 
(2100m), 21.09.2020, 2 exs.; Haroglu 
(1850m), 28.09.2020, 6 exs.; Haroglu 
(1800m) (N 38°36.989' E 38°54.882'), 


14.09.2020, 1 ex. (BCIT) 


*Agatharchus (Agatharchus) ponticus 
Belousova, 1999 (Fig. 3A-C) 


Material examined: Elazis: 
(1850m), 28.09.2020, 1 ex. (BCIT) 


Comments: This species was originally 
described based on a single male specimen 
collected from Erzurum by Belousova 
(1999). It is only known from its holotype 
and characterized by clypeus_ shorter 
than mandibular plates, second antennal 
segment only 1,2 times as long as the 
third one (Fig. 3A), evaporatorium of 
scent glands enlarged (Fig. 3B) and very 
small size (only 3 mm) of vesica (Fig. 3C) 
(Ribes & Pagola-Carte, 2013). Although 
the holotype lacks a median white stripe 
along pronotum and scutellum; short 
clypeus, short second antennal segment, 
large evaporatorium of scent gland and 
very short vesica confirm that the exam- 
ined specimen belongs to this species. 
Following four species of Agatharchus 
(Agatharchus) are also known from 
Turkey: A. escalerae Horvath, 1901, A. 
herrichii (Kolenati, 1846), A. linea (Klug, 
1845) and A. tritaenia Horvath, 1897 
(Rider, 2006). Agatharchus tritaena and 


Haroslu 


A. escalerae differ from A. ponticus by 
clypeus as long as jugae, A. linea differs 
by very small evaporatorium of scent 
gland and A. herrichii differs by second 
antennal segment 1.4-1.8 times as long 
as third one and the very large vesica 
(more than 4 mm) (Belousova, 1999). 


Ancyrosoma leucogrammes (Gmelin, 
1790) 


Material examined: Elazig: Haroglu 
(2100m), 21.09.2020, 1 ex.; Habibusagi 
(1000-1300m, (N 38°25.693' E 38° 


49.214'), 14.09.2020, 1 ex.; Palu (1100m) 
(N 38°41.054' E 39°57.412'), 13.09.2020, 
1 ex.; Sivrice (1100-1400m) (N 38°27.518' 
E 39°29.665'), 12.09.2020, 1 ex.; Hazarb- 
aba Mountain (2000m), 23.09.2020, 1 ex. 
(BCIT). 


Antheminia lunulata (Goeze, 1778) 
(Fig. 4B) 


Material examined: Elazig: Haroglu 
(1850m), 28.09.2020, 1 ex.; Haroglu 
(1800m) (N 38°36.989' E 38°54.882'), 


14.09.2020, 2 ex.; Haroglu (1900m) (N 
38°36.981' E 38°54.882'), 16.09.2020, 5 
ex. (BCIT). 


*Carpocoris (Carpocoris) coreanus Distant, 
1899 (Fig. 4A) 


Material examined: Elazig: Haroglu 
(1800m) (N 38°36.989' E 38°54.882'), 
14.09.2020, 1 ex. (BCIT) 


Carpocoris (Carpocoris) pudicus (Poda, 
1761) 


Material examined: Elazig: Gtinbagi/ 
Kozluk (1650m), 01.10.2020, 2  exs; 
Haroglu (1850m), 28.09.2020, 2 exs.; 


Sivrice (1100-1400m) (N 38°27.518' E 
39°29.665'), 12.09.2020, 1 ex.; Haroglu 
(1900m) (N 38°36.981' E 38°54.882'), 
16.09.2020, 2 exs. (BCIT) 


Codophila varia (Fabricius, 1787) 


Material examined: Elazig: Haroglu 
(1850m), 28.09.2020, 2 exs.; Haroglu 
(1900m) (N 38°36.981' E 38°54.882'), 


16.09.2020, 1 ex.; Gdkcebaglar (1100m) 
(N 38°45.239' E 39°14.654'), 12.09.2020, 
1 ex.; Sivrice, 26.09.2020, 1 ex.; Hazarb- 
aba Mountain (2000m), 23.09.2020, 1 ex. 
(BCIT) 


(6vZ€-L897 NSSI9) 1707 AEN ‘(Te “WNL eH 


Journal of the Heteroptera of Turkey 55 


Dolycoris baccarum (Linnaeus, 1758) 


Material examined: Elazig: Sivrice, 
25.09.2020, 1 ex. (BCIT) 

Eurydema (Eurydema) ornata 
(Linnaeus, 1758) 

Material examined: Elazig: Kozluk 
(1650m), 20.09.2020, 1 ex. (BCIT) 
Eysarcoris ventralis (Westwood, 1837) 
Material examined: Elazig: Palu, 
25.09.2020, 1 ex. (BCIT) 

*Neottiglossa leporina (Herrich- 
Schaffer, 1830) 

Material examined: Elazig: Haroglu 
(2100m), 21.09.2020, 3 exs.; Haroglu 
(1850m), 28.09.2020, 1 ex.; Haroglu 
(1900m) (N 38°36.981' E 38°54.882'), 


16.09.2020, 3 exs. (BCIT) 


*Sciocoris (Aposciocoris) macrocephalus 
Fieber, 1851 


Material examined: Elazis: 
(2100m), 21.09.2020, 2 exs; 
(1850m), 28.09.2020, 1 ex. (BCIT) 


Sciocoris (Sciocoris) cursitans 
cursitans (Fabricius, 1794) 


Haroglu 
Haroglu 


Material examined: Elazig: Hazarbaba 
Mountain (2000m), 23.09.2020, 1 ex. 
(BCIT) 


*Stagonomus bipunctatus bipunctatus 
Linnaeus, 1758 


Material examined: Elazis: 
(1850m), 28.09.2020, 1 ex. (BCIT) 


*Stagonomus devius_ Seidenstiicker, 
1965 (Fig. 4C) 


Material examined: Elazis: 
(1850m), 28.09.2020, 1 ex. (BCIT) 


Staria lunata (Hahn, 1835) 


Material examined: Elazig: Haroglu 
(2100m), 21.09.2020, 1 ex.; Haroglu 
(1850m), 28.09.2020, 1 ex.; Gdékcebaglar 
(1100m) (N 38°45.239' E 39°14.654'), 
12.09.2020, 1 ex.; Sivrice (1100-1400m) 
(N 38°27.518' E 39°29.665'), 12.09.2020, 
2 exs.; Sivrice, 25.09.2020, 1 ex. (BCIT) 


*Trochiscocoris hemipterus (Jakovlev, 
1879) (Fig. 4D) 


Material examined: Elazig: Haroglu 
(1850m), 28.09.2020, 2 exs. (BCIT) 


Haroglu 


Haroglu 


REDUVIIDAE Latreille, 1807 


*Callistodema fasciata (Kolenati, 
1857) 


Material examined: Elazig: Palu, 
25.09.2020, 1 ex. (BCIT) 

*Coranus (Coranus) tuberculifer 
Reuter, 1881 

Material examined: Elazig: Haroglu 
(1900m) (N 38°36.981' E 38°54.882'), 


16.09.2020, 1 ex. (BCIT) 
Nagusta goedelii (Kolenati, 1857) 


Material examined: Elazig: Karakocan, 
25.09.2020, 2 exs.; Sivrice, 26.09.2020, 1 
ex. (BCIT) 


RHOPALIDAE Amyot & Serville, 1843 
*Agraphopus lethierryi Stal, 1872 


Material examined: Elazig: 
(1850m), 28.09.2020, 1 ex. (BCIT) 


Brachycarenus tigrinus (Schilling, 1829) 


Harosglu 


Material examined: Elazig: Haroglu 
(1900m) (N 38°36.981' E 38°54.882'), 
16.09.2020, 2 exs. (BCIT) 


Chorosoma schillingii (Schilling, 1829) 
(Fig. 5A) 


Material examined: Elazig: Kozluk 
(1650m), 20.09.2020, 3 exs.; Haroglu 
(1850m), 28.09.2020, 7 exs.; Haroglu 
(2100m), 21.09.2020, 4 exs.; Habibusag1 
(1000-1300m) (N 38°25.693' E 38° 
49.214'), 14.09.2020, 3 exs; Sivrice (1100 
-1400m) (N 38°27.518' E 39°29.665'), 


12.09.2020, 4 exs.; Hazarbaba Mountain 
(2000m), 26.09.2020, 2 exs.; Hazarbaba 
Mountain (2000m), 23.09.2020, 3 exs. 
(BCIT) 


Corizus hyoscyami hyoscyami 
(Linnaeus, 1758) 


Material examined: Elazig: Kozluk 
(1650m), 20.09.2020, 1 ex.; Haroglu 
(2100m), 21.09.2020, 1 ex.; Gtinbagi/ 
Kozluk (1650m), 01.10.2020, 5 exs.; 
Haroglu (1900m) (N 38°36.981' E 38° 
54.882'), 16.09.2020, 4 exs.; Sivrice, 
25.09.2020, 2 exs. (BCIT) 
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*Limacocarenus curtulus Kiritshenko, 
1914 (Fig. 5C-D, F) 


Material examined: Elazig: Haroglu 
(2100m), 21.09.2020, 3 exs.; Gtinbag1/ 
Kozluk (1650m), 01.10.2020, 1 ex. (BCIT) 


Comments: This species was originally 
described from Semarkand, Uzbekistan 
and recorded from Afghanistan, Iran, 
Kazakhstan, Kirgizia and Turkey (Géllner 
-Scheiding, 1978; Ghahari et al., 2012). It 
was only recorded once in Turkey, from 
Malatya by Géllner-Scheiding (1978). This 
species is characterized by remarkable 
thorn like projections next to antennal 
base (Fig. 5F). According to Géllner- 
Scheiding (1978), head of this species is 
remarkably short when compared to 
Rhopalus parumpunctatus (Fig. 5B, E). 
But all four specimens that we examined 
have longer heads (Fig. 5F) when com- 
pared to R. parumpunctatus (Fig. 5E). It is 
possible that the Anatolian populations 
differ from Central Asian populations in 
this aspect. 


Liorhyssus hyalinus (Fabricius, 1794) 


Material examined: Elazig: Kozluk 
(1650m), 20.09.2020, 6 exs.; Haroglu 
(2100m), 21.09.2020, 1 ex.; Gtinbagi/ 
Kozluk (1650m), 01.10.2020, 4 exs.; 
Haroglu (1900m) (N 38°36.981' E 38° 
54.882'), 16.09.2020, 3 exs. (BCIT) 


Maccevethus caucasicus (Kolenati, 
1845) 


Material examined: Elazig: Haroglu 
(2100m), 21.09.2020, 4 exs.; Haroglu 
(1850m), 28.09.2020, 1 ex.; Haroglu 
(1900m) (N 38°36.981' E 38°54.882'), 
16.09.2020, 3 exs.; Sivrice, 26.09.2020, 1 
ex.; Hazarbaba Mountain (2000m), 


26.09.2020, 2 exs. (BCIT) 


Rhopalus (Rhopalus) parumpunctatus 
Schilling, 1829 (Fig. 5B, E) 


Material examined: Elazig: Kozluk 
(1650m), 20.09.2020, 2 exs; Haroglu 
(2100m), 21.09.2020, 13 exs.; Haroglu 
(1850m), 28.09.2020, 13 exs.; Haroglu 
(1900m) (N 38°36.981' E 38°54.882'), 
16.09.2020, 3 exs.; Hazarbaba Mountain 
(2000m), 26.09.2020, 5 exs.; Hazarbaba 
Mountain (2000m), 23.09.2020, 1 ex. 
(BCIT) 


RHYPAROCHROMIDAE Amyot & 
Serville, 1843 


Lasiocoris anomalus (Kolenati, 1845) 


Material examined: Elazig: Hazarbaba 
Mountain (2000m), 23.09.2020, 1 ex. 
(BCIT) 


*Xanthochilus minusculus (Reuter, 
1885) 


Material examined: Elazig: 
(2100m), 21.09.2020, 1 ex. (BCIT) 


Haroglu 


SCUTELLERIDAE Leach, 1815 
Odontotarsus impictus Jakovlev, 1886 


Material examined: Elazig: 
(1850m), 28.09.2020, 1 ex. (BCIT) 


Odontotarsus robustus Jakovlev, 1884 


Haroglu 


Material examined: Elazig: Gtinbagi/ 
Kozluk (1650m), 01.10.2020, 1. ex.; 
Haroglu (1850m), 28.09.2020, 1 ex. 
(BCIT) 


Odontotarsus rufescens Fieber, 1861 
Material examined: Elazig: Haroglu (1850m), 
28.09.2020, 2 ex.; Hazarbaba Mountain 
(2000m), 23.09.2020, 1 ex. (BCIT) 


TINGIDAE Laporte, 1832 

*Copium adumbratum (Horvath, 1891) 
(Fig. 6D) 

Material examined: Elazig: Haroglu 
(1800m) (N 38°36.989' E 38°54.882'), 
14.09.2020, 2 exs. (BCIT) 

Elasmotropis testacea selecta 
(Horvath, 1891) 

Material examined: Elazig: Hazarbaba 
Mountain (2000m), 26.09.2020, 5 exs. 
(BCIT) 


Monosteira unicostata (Mulsant & Rey, 
1852) 


Material examined: Elazig: 
25.09.2020, 2 exs. (BCIT) 


*Stephanitis (Stephanitis) oschanini 
Vasiliev, 1935 (Fig. 6C) 
Material examined: Elazig: Haroglu 


(2100m), 21.09.2020, 2 exs.; Karakocan, 
25.09.2020, 3 exs. (BCIT) 


Sivrice, 
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Checklist of Heteroptera Species Recorded 
from Elazig 


Below, a checklist of 293 Heteroptera 
species recorded from Elazig is presented. 
The number of species in each family is 
given in brackets. Reference for each spe- 
cies refers to the publication in which the 
corresponding species was recorded from 
Elazig for the first time. 


ALYDIDAE (4) 


57 


Lygocoris (Lygocoris) rugicollis (Fallén, 
1807) recorded by Ktiyak (1990) and 
Antheminia absinthii (Wagner, 1952) 
mentioned by Onder et al. (2006) from 
Elazig are not included in this checklist 
as their presence in Elazig is doubtful, 
considering their Asiatico-European and 
West Mediterranean distributions, respectively 
(Kerzhner & Josifov, 1999; Ribes & Pagola- 
Carte, 2013). 


i 


2 


1 
3 
4 


Camptopus tragacanthae (Kolenati, 1845) 


ANTHOCORIDAE (8) 


Anthocoris nemoralis (Fabricius, 1794) 


7 

10 
11 
12 


Xylocoris (Arrostelus) flavipes (Reuter, 1875) 


Camptopus bifasciatus Fieber, 1864 
Camptopus illustris Horvath, 1899 
Camptopus lateralis (Germar, 1817) 


5 Anthocoris minki pistaciae Wagner, 1957 


Anthocoris pilosus (Jakovlev, 1877) 

Cardiastethus nazarenus Reuter, 1884 (Onder, 1982) 
Orius (Orius) niger (Wolff, 1811) 
i i , ) 


(Kiyak, 1990) 
(Pehlivan, 1981) 
(Pehlivan, 1981) 


(Pehlivan, 1981) 


(Onder, 1982) 


(Onder, 1982) 


(Onder, 1982) 


(Onder, 1982) 


Orius (Heterorius) horvathi (Reuter, 1884) (Onder, 1982) 
Orius (Heterorius) minutus (Linnaeus, 1758 


(Onder, 1982) 


(Ozgen et al., 2018) 


ARTHENEIDAE (5) 


13 
14 
15 
16 

7 


1 


(Matocq et al., 2014) 
(Matocq et al., 2014) 
(Péricart, 1998a) 


(Péricart, 1998a) 


BERYTIDAE (5) 


18 
19 
20 
21 

“a 


2. 
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BLISSIDAE (1) 


cea ed OS PO eee ar a ee 
Geocoris (Piocoris) erythrocephalus erythrocephalus (Lepelletier & 
Serville, 1825) 





(6vZE-L897 NSSI9) 1707 AWW ‘(Te “NL EH 


Journal of the Heteroptera of Turkey 59 
LYGAEIDAE (12) 


a cra 
Be 
i | 
ee eee 
ee ee eee 
Deraeocoris (Knightocapsus) lutescens (Schilling, 1837) 
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OCHTERIDAE (1) 
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PACHYGRONTHIDAE (1) 
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i 
Ea) keaton al 
Chlorochroa (Rhytidolomia) pinicola (Mulsant & Rey, 1852) 
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Psacasta (Psacasta) exanthematica exanthematica (Scopoli, 1763) 
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284 Monosteira unicostata (Mulsant & Rey, 1852) (Lodos & Onder, 1983) 
285 | Physatocheila confinis Horvath, 1905 (Maral et al., 2013) 
286 Physatocheila municeps Horvath, 1903 (Lodos & Onder, 1983) 
287 Stephanitis (Stephanitis) oschanini Vasiliev, 1935 (this paper) 
288 Stephanitis (Stephanitis) pyri (Fabricius, 1775) (Lodos & Onder, 1983) 
289 Tingis (Tingis) angustata (Herrich-Schaffer, 1838) (Maral et al., 2013) 
290 Tingis (Tingis) auriculata (A. Costa, 1847) (Maral et al., 2013) 
291 Tingis (Tropidocheila) ciliaris (Puton, 1879) (Péricart, 1983) 
292 Tingis (Tingis) grisea Germar, 1835 (Maral et al., 2013) 
293 Tingis (Tropidocheila) hellenica hellenica (Puton, 1877) (Maral et al., 2013) 
DISCUSSION ACKNOWLEDGEMENTS 


Heteroptera fauna of Elazig was studied 
by native and foreign researchers since 
the beginning of 1950s. Although these 
studies and the current one reported a 
total of 293 Heteroptera species, this 
number most possibly underestimates 
the true diversity of Heteroptera fauna of 
Elazig. Due to its geographical location, 
Elazig seems to be a meeting point for 
European species at their eastern margin 
of distribution and Central Asian and 
Turanian species at their western margin 
of distribution. Adelphocoris vandalicus, 
Acetropis (Acetropis) carinata, Deraeocoris 
(Deraeocoris) trifasciatus, Icodema infuscata, 
Carpocoris (Carpocoris) melanocerus and 
Eurygaster austriaca are some examples 
for such European species whereas 
Camptopus  tragacanthae, Stenodema 
(Stenodema) turanica, Prostemma 
(Prostemma) guttula asiaticum, Aelia 
alticola, Tshingisella bella and 
Limnacocarnus curtulus are some 
examples for such Central Asian and 
Turanian species. As demonstrated in 
this study, a _ short field research 
conducted in several localities in a few 
days could easily allow us to discover 
more than a dozen new species for the 
fauna of Elazig and a new species for the 
fauna of Turkey. It will not be surprising 
if a more extensive field research focused 
on many localities in Elazig gives birth to 
many new discoveries for the region, the 
country and even for science. 
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Figure 1A-G. A- Nysius helveticus (Herrich-Schaffer, 1850), B— Ortholomus carinatus (Lindberg, 1932), C— Geocoris (Geocoris) pubescens 
(Jakovlev, 1871), D- Geocoris (Piocoris) erythrocephalus erythrocephalus (Lepelletier & Serville, 1825), E- Geocoris (Piocoris) putonia- 
nus Bergroth, 1892, F— Geocoris (Piocoris) luridus luridus (Fieber, 1844), G- Cymophyes ochroleuca Fieber, 1870. (Scale bar 1 mm) 
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Figure 2A-D. A- Deraeocoris (Camptobrochis) serenus (Douglas & Scott, 1868), B— Orthops 
(Montanorthops) pilosulus Jakovlev, 1877, C-— Phytocoris (Eckerleinius) niveatus 
Horvath, 1891, female, D —- idem, male. (Scale bar 1 mm) 
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Figure 3A-C. A- Agatharchus (Agatharchus) ponticus Belousova, 1999, dorsal habitus, 
male, B- idem, evaporatory area of scent gland, C— idem, vesica. (Scale bars 1 mm) 
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Figure 4A-D. A- Carpocoris (Carpocoris) coreanus Distant, 1899, its paramere next to it (Scale 
bar of the paramere 0.5 mm), B- Antheminia lunulata (Goeze, 1778), C— Stagonomus 
devius Seidenstticker, 1965, D- Trochiscocoris hemipterus (Jakovlev, 1879). (Scale bar 1 
mm) 
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Figure 5A-D. A- Chorosoma schillingii (Schilling, 1829), (Scale bar 1 mm), B- Rhopalus 
(Rhopalus) parumpunctatus Schilling, 1829, male with left paramere, C— Limacocarenus 
curtulus Kiritshenko, 1914, male with left paramere, D- idem, female, (Scale bar 1 mm), 


E - Rhopalus (Rhopalus) parumpunctatus Schilling, 1829, head, F — Limacocarenus cur- 
tulus Kiritshenko, 1914, head, (Scale bar 0.5 mm). 
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Figure 6A-D. A- Callistodema fasciata (Kolenati, 1857), B— Nabis (Aspilaspis) viridulus Spinola, 1837, C— Stephanitis (Stephanitis) oschanini 
Vasiliev, 1935 (with pygophore), D - Copium adumbratum (Horvath, 1891). (Scale bars 1 mm) 
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ABSTRACT: The samples in this study, in which 6 new species from the Pentatomidae 
(Hemiptera: Heteroptera) family were recorded, were collected in several field studies 
conducted in different provinces of Kosovo in 2011-2012. 

These newly recorded species for the fauna of Kosovo are: Carpocoris mediterraneus 
(Tamanini, 1958) Codophila varia (Fabricius 1787) Antheminia varicornis (Jakovlev, 1874) 
Eurydema ventralis Kolenati 1846 Ancyrosoma leucogrammes (Gmelin 1790) Tholagmus 
flavolineatus (Fabricius 1798). 


Also the distribution of each species were showed on the map. 
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INTRODUCTION 


Suborder Heteroptera (Hemiptera) are 


Palaearctic Pentatomidae (Heteroptera) 
are 219 genera, 841 species and 19 subspecies”. 


JPY Yessy 


represented by 9365 species and 246 
subspecies belong to 1632 genera in the 
Palearctic region (Aukema et al., 2013). 


According to Rieder (2006), “the family 
Pentatomidae is the largest in the 
Pentatomoidea, presently containing over 
4700 species in nearly 900 genera. Its 
members occur worldwide, and are 
especially diverse in both Old World and 
New World tropics.” and “numbers of 
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The known fauna of Heteroptera species 
in Kosovo is usually based on several 
studies on 19 and 20-century studies, 
and we have given the literature information 
about these studies in our previosly Baymak & 
Kiyak (2019- 2020) studies. 


MATERIAL AND METHODS 
A total of 58 adult specimens of six 
species were collected from 12 locations 
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of Kosovo In July and August 2011- 


2012. (Figure 1 and Table 1). 

The specimens were collected by insect 
trap and killed in 70% alcohol jars and 
were prepared based on technical and 
standards of data collection of the zoology 
museum. 


The samples were determined using 
identification keys by Stichel (1957-1962) 
and Bei-Bienko (1964). 


In Table 2 was given the provinces of 
Kosovo where new faunistic records of six 
species belonging to Pentatomidae 
collected and recorded. (Table 2). 


The distribution of the species is marked 
on the map (Figure 1). All samples are 
deposited in the collection of the Zoological 
Museum of Gazi University (ZMGU), Ankara, 
Turkey. 


RESULTS 


New recorded data on Heteroptera fauna 
of Kosovo are as follows: 


Family: Pentatomidae Leach, 1815 


Genus: Carpocoris Kolenati, 1846 
Carpocoris mediterraneus Tamanini, 1958 
Material examined: 


Lok. D1, Prizren (Lokvica) 42°10’6.N, 20° 
47°46.E, 700-900 m, 21.07.2011; 699, 
533; 

Lok. D3, Prizren (Sredska) 42°10’30.N, 
20°51’21.E, 750-850 m, 24.07.2012; 19; 
Lok. D2, Prizren (Virmica) 42° 9’55.N, 20° 
33°45.E, 270-320 m, 04.07.2012; 17929, 
3gd. 


Genus: Codophila Mulsant & Rey, 1866 
Codophila varia (Fabricius, 1787) 
Material examined: 


Lok. D5, Gjakova (Radonic) 42°28’7.N 20° 
25’32.E, 450-500 m, 29.07.2012; 13; 


Lok. D2, Prizren (Virmica) 42° 9’55.N, 20° 
33°45.E, 270-320 m, 04.07.2012; 19; 


Lok. D4, Prizren (Pousko) 42° 9’13.N 20° 
47’28.E, 900-1200 m, 22.07.2012; 19. 


Genus: Antheminia Mulsant & Rey, 1866 
Antheminia varicornis (Jakovlev, 1874) 
Material examined: 


Lok. D7, Prizren (Prevalac) 42° 9'42.N 20° 
54'42.E, 1200-1500 m, 24.07.2012; 399; 


Lok. D6, Prizren (Musnikova) 42°10'36.N 
20°54'31.E, 950-1000 m, 24.07.2012; 19; 


Lok. D8, Dragas (Brod) 42° 0'2.N 20° 
41'28.E, 1000-15000 m, 30.07.2012; 19. 


Genus: Eurydema Laporte 1833 
Eurydema ventralis Kolenati, 1846 
Material examined: 


Lok. D8, Dragas (Brod) 42° 0'2.N 20° 
41'28.E, 1000-15000 m, 30.07.2012; 19; 


Lok. D4, Prizren (Pousko) 42° 9’13.N 20° 
47’28.E, 900-1200 m, 22.07.2012; 499; 


Lok. D9, Pristina (Germia) 42°40'3.N 21° 
13'38.E ‘700-1000 m, 22.07.2012; 19. 


Genus: Ancyrosoma Amyot & Serville, 1843 
Ancyrosoma leucogrammes (Gmelin, 1790) 
Material examined: 


Lok. D9, Pristina (Germia) 42°40'3.N 21° 
13'38.E m, 700-1000 m 22.07.2012; 
299, 4335 

Lok. D10, Stripce 42°15'57.N 21° 6'21.E 
650-750 m, 28.07.2012; 19; 


Lok. D5, Gjakova (Radonic) 42°28’7.N 20° 
25’E 450-500 m, 29.07.2012; 19; 


Lok. D11, Shtime (Belaj) 42°26'14.N 21° 
1'23.E 600-650 m, 25.07.2012; 19; 


Lok. D12, Suvareka 42°22'58.N 20° 
52'2.E 600-650 m, 27.08.2012; 299. 


Genus: Tholagmus Stal, 1860 
Tholagmus flavolineatus (Fabricius, 1798) 
Material examined: 


Lok. D4, Prizren (Pousko) 42° 9’13.N 20° 
47’28.E 900-1200 m, 22.07.2012; 399. 
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Figure 1. Study area and localities Pentatomidae (D1-D12) at the Republic of Kosovo 
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Table 1. Sampling localities of Heteroptera specimens from Kosovo. Geographical coordinates, 


| | 
) .07. 


sampling date. 


Sampling Date 


Sthime (Belaj) 42°26'14.N 21° 1'23.E 600-650 25.07.2012 
42°22'58.N 20°52'2.E 600-650 27.08.2012 


Table 2. Heteropteran species recorded from Kosovo provinces. 


Prizren (Lokvica) Carpocoris mediterraneus (Tamanini, 1958) 
( 


Prizren (Virmica) Codophila varia (Fabricius 1787) 





ane Prizren (Musnikova 42°10'36.N 20°54'31.E 950-1000 24.07.2012 


Carpocoris mediterraneus (Tamanini, 1958) 


Prizren (Sredska) Carpocoris mediterraneus (Tamanini, 1958) 


Prizren (Lokvica) Codophila varia (Fabricius 1787) 
Eurydema ventralis Kolenati 1846 


Tholagmus flavolineatus (Fabricius 1798) 


Gjakova (Radonic) Codophila varia (Fabricius 1787) 


Ancyrosoma leucogrammes (Gmelin 1790) 


| Prizren (Musnikova) Antheminia varicornis (Jakovlev, 1874) 
) 


Prizren (Prevalac Antheminia varicornis (Jakovlev, 1874) 


Dragas (Brod) Eurydema ventralis Kolenati 1846 


Antheminia varicornis (Jakovlev, 1874) 


Pristina (Germia) Eurydema ventralis Kolenati 1846 
Ancyrosoma leucogrammes (Gmelin 1790) 

Stripce Eurydema ventralis Kolenati 1846 
Ancyrosoma leucogrammes (Gmelin 1790) 

Shtime (Belaj) Ancyrosoma leucogrammes (Gmelin 1790) 


Suvareka Ancyrosoma leucogrammes (Gmelin 1790) 
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CONCLUSION 


In this study, 58 adult specimens were 
collected belonging to Pentatomidae (Hemiptera: 
Heteroptera). 


These are identified as six species of 
Carpocoris mediterraneus (Tamanini, 
1958), Codophila varia (Fabricius, 1787), 
Antheminia varicornis (Jakovlev, 1874), 
Eurydema_ ventralis Kolenati, 1846, 
Ancyrosoma leucogrammes (Gmelin 1790) 
and Tholagmus flavolineatus (Fabricius 
1798) new records for the Heteroptera 
fauna of Kosovo. These species were 
recorded from follows Kosovo provinces: 
Prizren, Pristina, Shtime, Gjakova, Strpce 
Suvareka for the first time (Table.2) 


A total of 228 Heteroptera species have 
been recorded as a result of the examination 
of previous studies in Kosovo (Baymak & 
Kiyak, 2020). With this 6 new records 
published yet, the number of species 
belonging to the fauna of Heteroptera in 
Kosovo reached 234 species. 
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Family. These are: Remaudiereana annulipes (Barensprung, 1859), Eremocoris abietis 
(L.,1758), Beosus quadripunctatus (Muller, 1766), Nysius cymoides (Spinola, 1837), Lamprodema 
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1872). All of specimens were faunistically important for their fauna. 
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INTRODUCTION Cakir & Onder (1990), Abacigil et al., (2010); 
are the other important studies on fauna 
of Turkish Lygaeidae. During this time; 
Totally 149 species were found in 59 


The Lygaeidae are a family in the Hemiptera 
(true bugs), with more than 110 genera in 


4 subfamilies. The family includes the : aes : 
insects commonly known as milkweed 8nera and in 12 families in Central Anatolia 


bugs, and also some of those known and Western Black Sea Regions locations 
as seed bugs (Dellapé et al., 2019). Although (Lodos et al. 1999). In the last time study 
there have been local studies in Western ©" Lygaeoidea; three species were recorded 
Turkey, there has not been any detailed from Turkey: Emblethis solitarius Jakovlev, 
study on this area up to now. The studies 1882; Orsillodes longirostris Puton, 1884 
of Aysev (1974), Lodos et al. (1978) and (both Rhyparochromidae) and Horvathiolus 
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kiritshenkoi kiritshenkoi Josifov, 1965 
(Cercgi and Tezcan, 2020). Studies on this 
family need to be detailed in Western 
part of Turkey. 


MATERIAL AND METHODS 


The Lygaeidae species were collected in 
different habitats in Izmir, Aydin, Denizli 
and Manisa provinces, One light trap 
on the ground was used for each area 
from the mid June to the mid September. 
A 20 watt Philips energy saver white 
day light bulb was used at each trap 
and traps were cleared at two weeks 
intervals. The specimens were identified 
by Armand Matocq (Paris/France). 


RESULTS 


Remaudiereana annulipes 
(Barensprung, 1859) 


Material examined: Manisa, Alasehir, 
01.08.2013, 2 male, 1 female, Totally: 3 
exc. 


Distribution in Turkey: Adana, Balikesir, 
izmir, Istanbul (Abacigil et al., 2010; Yazici 
et al., 2015; Anonymous, 2021). 


Note: New record in Manisa province. 
Eremocoris abietis (Linnaeus, 1758) 


Material examined: izmir, Seferihisar, 
15.08.2013, 4 male, 1 female, Totally: 5 
eXC. 


Distribution in Turkey: Bitlis (Tatvan) 
(Pericart, 1998). 


Note: Second record in Turkey fauna. 
Beosus quadripunctatus (Miiller, 1'766) 


Material examined: Manisa, Alasehir, 
15.07.2013, 3 male, Totally: 3 exc. 


Distribution in Turkey: Widespread 
(Onder et al., 2006: Matocq & Ozgen, 
2010; Ozgen et al., 2018). 

Nysius cymoides (Spinola, 1837) 


Material examined: Manisa, Alasehir, 
01.08.2013, 12 male, 13 female, Totally: 
25 exc 


Distribution in Turkey: Widespread 
(Ozgen et al., 2020). 


Lamprodema maura (Fabricius, 1803) 


Material examined: Manisa, Alasehir, 
01.07.2013, 15 male, 6 female, Totally: 
21 exc 


Distribution in Turkey: Balikesir, Diyar- 
bakir, Edirne (Abacigil et al., 2010; Tezcan et 
al., 2010). 


Metopoplax origani (Kolenati, 1845) 


Material examined: izmir, Seferihisar, 
15.08.2013, 5 male, Totally: 5 exc 


Distribution in Turkey: Widespread 
(Cergi et al., 2018). 


Camptocera glaberrima (Walker, 1872) 


Material examined: izmir, Seferihisar, 
15.05.2013, 14 male, 7 female, Totally: 
21 exc 


Distribution in Turkey: Adana, Diyarba- 
kir, Kahramanmaras, Hatay, Gaziantep, 
Siirt (Onder & Adigiizel, 1979; Cagatay, 
1985; Onder et al., 2006; Matocq & Ozgen, 
2010). 
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